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TELEPHONIC ENTERPRISE. 


THE success which has attended the introduction of 
the telephone into this country can hardly be said to 
have been of a marked character. Telephone exchanges 
have been established in the greater number of the 
important towns of the kingdom, and many private 
wires have been provided. Communication by tele- 
phone between several of the larger commercial centres 
and surrounding towns, as also between some of the 
larger cities—as Liverpool and Manchester—have been 
brought into use. But although thus much has been 
done, the progress here is not to be compared with that 
in the States. Many causes have contributed towards 
this result. The management of the parent company 
might possibly have been more liberal. At the same 
time it cannot but be regretted that the chief source 
for fostering rapid communication throughout the 
country should have looked upon it so coldly. It can- 
not be said that telephone enterprise has been fostered 
by the Post Office telegraph authorities. No right 
hand of fellowship has been theirs—rather the reverse. 
And yet what is the telephone but a telegraph? And 
if a telegraph why should it not be fostered and dealt 
with by the Telegraph Department of the State in such 
a spirit as would enable it to become at once that useful 
adjunct to the telegraph which it is bound ere long to 
be? The State Telegraph Department was established 
in order to afford increased facilities in telegraphy. At 
that time the telephone was—as a practical instrument 
for commercial purposes—unknown. The monopoly 
which was given to the State was given for the same 
reason as that for which a State Telegraph Department 
was created. The Post Office Department is a depart- 
ment which has earned over and over again the thanks 
of the nation for the facilities it has from time to time 
afforded the commerce of the country—for the manner 
in which it has by these facilities fostered that com- 
merce—and we wish to be the last to doubt the good 
intentions of the telegraph branch of the service in the 
conduct of its relations with the telephone companies. 
We accord the Department all due credit for pursuing 
that course which it doubtless believes to be for the 
interest of the Department ; and if the interests of the 
Department were the only interests to le considered 


we should be all at one with the Department in that it ; 


has well and faithfully discharged the trust reposed 
init. Butis thisso? Are there not other interests— 
the interests of the community at large—to be con- 
sidered ? It was with the object of more thoroughly 


providing for the public requirements that the State 
was entrusted with the establishment of a telegraph ~ 
department and granted a monopoly. No one will, in 
these days, dispute that the telephone is, in its applica- 
tion to the internal commerce of the country, as useful 


and as indispensable as is the telegraph. Will anyone 
assert that its facilities for carrying out its duties are in 
any way commensurate with those possessed by the 
State. It is patent such is not the case, not only so, 
but that the telephone companies are obliged to work 
under almost exceptional difficulties. On all their 
exchange work they pay toll to theGovernment. They 
are driven from all the main road routes, practically 
so, for the reason that those routes are already occupied 
by the Post Office; whilst they are entirely shut out 
from the railway system. 

Could we regard the question as one of a purely 
commercial character between one company and another, 
we should have nothing to say, but looking upon it as it 
stands, as between a State Department and a company, 
we feel bound to take a higher standpoint—that which 
affects the general community. We have not to deal 
with two large commercial companies, but with a State 
Department constituted for a certain purpose, and we 
cannot help thinking that had circumstances admitted 
of the Post Office according to the telephone companies 
all those facilities which lay in its power, the enterprise 
would have shown a different result from that which 
has so far been achieved. We are tempted even now to 
indulge in a hope that, having regard to the utility of 
the invention, the Government may see its way to ease 
telephony of its burdens and to help it on its way. 
This is to be effected not merely by reducing the tax 
placed upon exchange transactions, but by affording 
some of those facilities acquired by the Department on 
railways and at other points. No doubt the trunk 
lines of railways are valuable to the Department, and a 
time will come when they will be filled, but there are 
many railway lines which wiil never be required for 
Government wires, and which would probably be a 
boon to the telephone companies. We are aware that 
the right to use these lines has been acquired by the 
Post Office at some cost, and it would not be reasonable to 
suppose that the Department would part with this right 
without some payment. This we presume telephone 
companies would readily recognise. We heartily com- 
mend the suggestion to both parties. Although tele- 
phone enterprise has not made that progress it ought, 
it has yet succeeded in establishing itself as a useful 
public institution, the utility of which is being daily 
more and more felt. 


WE are surprised to find that the committee ap- 
pointed by the Board of Trade to inquire into the 
desirability of electrical communication between light 
vessels and the shore has reported that any extension 
of such communication is not desirable. It seems to 
us that the desirability is unquestionable. The cost of 
connecting all the lighthouses and light vessels with 
the shore weuld undoubtedly be great, but that does 
not affect the question of desirability. The evidence 
published with the committee’s report affords the 
strongest possible testimony to the value of telegraphic 
communication in these special cases, and, with the 
Standard, we think it will be a matter for deep regret 
if so humane and effectual a provision is to be left 
unemployed. We shall probably recur to this subject 


next week, 
B 
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_ COMPACTNESS is as desirable a quality in sewing 
machines as in machinery of a more important 
character. We have not witnessed in this country a 
very extensive application of the electric motor in any 
direction, and certainly not to the working of sewing 
machines. Yet this is possible, and is even accom- 
plished in America. The objection of multiplied appa- 
ratus is almost entirely removed by Mr. Philip Diehl’s 
ingenious arrangement, by which the motor is incor- 
orooeeg with the flywheel of the machine, and con- 

ected directly with the driving shaft. The field 
magnet, in one piece, is fixed permanently to the hub 
through which the shaft passes, and the armature, of 
the Gramme type, is held in position within the rim of 
the wheel. Wires lead from the periphery to the com- 
mutator at the hub, and the brushes on the magnet 
bear against the segments. The wires leading to the 
motor pass up through the hollow casting of the frame, 
and are connected to a switch by which the machine 
can be started and stopped at will. This is a very in- 
teresting little contrivance, and we see no reason why 
itshould not prove of great practical utility as a labour 
and space-saving device. We look forward to the time 
when motive power will be obtainable from central 
electrica] stations, a time which, we confess, seems a 
long way ahead. 


. THERE is a general consensus of public opinion, as a 
result of the Exeter disaster, that electric lighting is 
necessary as a safeguard against fire in theatres. 
Although a multitude of devices and precautions are 
suggested for arresting the fire after it has broken out 
and for ‘securing the safe exit of the audience, in 
nearly all’ cases the electric light is mentioned as 
the surest means of avoiding the outbreak altogether, 
which, after all, is the object to be songht. The only 
discordant note is struck by one who should know 
better, Mr. Augustus Harris, the lessee of Drury 
Lane Theatre, who says that there is great danger, 
even with the electric light, for if the conductors are 
not sufficiently large for the current they will become 
heated, and thus cause a conflagration. As has since 
been pointed out to him, the same kind of argument 
might be employed as an objection to many other 
things besides the electric light. If the chain of a 
crane be not strong enough it will break and the load 
be dropped, possibly upon somebody’s head ; if the 
metals on which railway trains run are not strong 
enough, or are not securely fastened, the trains 
may run off the line and cause a catastrophe. The 
remedy in each case is to use the proper materials, and 
excellent care is taken by the fire insurance companies 
that this shall be done in the case of electric lighting. 
Mr. Augustus Harris should, the next time he thinks 
of writing a critical letter, endeavour to make 
sure that his head is big enough to contain all 
the information that is obtainable upon the aaaainsh he 
Gestens to write upon—and to obtain it. . 


ANOTHER field for the exercise of a beneficent in- 
fluence by the electric light has been prominently 
mentioned this week. The introduction of electric 
safety lamps into mines was the subject of a question 
to the Home Secretary on Monday evening, and the 
tone of Mr. Matthews’s reply was, at all events, encourag- 
ing. He looks to the electric light as being one of the 
best safeguards against explosion, and will be glad to 
do anything in his power to facilitate its introduction 
in mines, It is a little difficult satisfactorily to deter- 


mine whether the question was prompted by real 
concern for the safety of miners, or was due to the 
desire of a certain battery company for advertisement. 
We can afford, however, to overlook motive so long as 
additional publicity is given to the important fact that 
in the electric light is to be found the surest means of 
safety in mines, in theatres, and in shops and ware- 
houses—wherever, indeed, there is likelihood of con- 
flagration or explosion. 


MR. ELIESON has certainly taken his electric locomo- 
tive system into the practical stage ; there is no longer 
anything experimental about it. We speak thus in all 
confidence after carefully watching the progress which 
has been made during the. past seven weeks, and wit- 
nessing for ourselves the operations which are daily 
carried out between Stratford and Manor Park. The 
result, however, can only have been obtained by sheer 
hard work on the part of Mr. Elieson and’ his technical 
assistants, and the expenditure of considerable sums of 
money by the company working the patents. The 
very nature of the undertaking is, however, of the kind 
which necessitates the employment of large capitd, 
and that the cost of the experiment would be very 
large was doubtless foreseen. The directors, we 
imagine, must feel highly gratified at what has been 
achieved, for success now appears to be well within 
their grasp. The North Metropolitan Tramway Com- 
pany, too, must now have had sufficient experience in 
electric locomotion to share the belief that it is only a 
question of time for electrically propelled cars to take 
the place of horse-traction. We offer Mr. Elieson and 
his Company our hearty congratulations upon the result 
of their labours, with the wish that a speedy develop- 
ment of the system on a larger scale may follow. 


WHEN the cable rate contest commenced the Mackay- 
Bennett people craved support at their 1s. tariff upon the 
ground that it was they who had induced the lowering 
of the rates, and if they were compelled to succumb 
the rates would go back to the old figure, or higher. 
But, if Dr. Norvin Green (who, it is true, is their rival) 
is to be believed, they are now, or have been, 
endeavouring to persuade the combined companies to 
recur to the 40 cents., or 1s. 8d. rate. The companies 
would doubtless be very glad to agree to this, but 
they are cautious, and make stipulations with which the 
Commercial Company has not yet seen its way to 
accord. Hence the tariffs have now, from the 15th inst., 
been equalised, and the war continues. But for how 
long? Signs and tokens seem to portend an agree- 
ment between the contending parties which will not 
be altogether to the advantage of the telegraphing 
public. 


A CURIOUS fact, and one which we have before 
remarked, comes out again in correspondence to be 
found at the other end of this journal. An explana- 
tion of it would doubtless interest others besides our- 
selves. It is this: that experts who have given 
reports upon “new inventions” often remain in 
sublime unconsciousness of the publication to the 
world of their “opinions,” in prospectuses or other- 
wise, until their attention is called to the matter through 
the instrumentality of the ELECTRICAL REVIEW. Is 
it too cruel to ask if these opinions would be so freely 
given were the authors of them aware of their ultimate 


purpose ? 
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PRACTICAL ELECTRICAL MEASUREMENT. 


By J. SWINBURNE. 
(Continued from page 233.) 


INCANDESCENT LAMPS. 


INCANDESCENT lamps have to be tested as to candle- 
power and as to life. As there are very many popular 
errors as to incandescent lamps, it is advisable to go 
into the matter somewhat fully. 

As a.solid-opaque body is gradually heated it throws 
off energy in the form of heat and light. Ata low 
temperature it throws off heat only, but on becoming 
luminous it gives out red light. As the temperature is 
increased it adds yellow and so on till it gives a com- 
plete continuous spectrum. As the temperature is 
increased the intensity of all the different coloured 
lights increases, but the last added increase fastest. 
Thus as the body rises in temperature the light increases 
faster than the heat radiation; and the yellow, and 
finally the blue lights increase more rapidly than the 
1 Sig that the body not only gives more but whiter 

ight. 

When a certain power, say for instance 50 watts is 
spent in a lamp carbon, the temperature rises until the 
emission of energy by radiation, and the loss by con- 
duction is equal to the power supplied. If the body 
is in what practically amounts to a vacuum, so that the 
loss by conduction or convection may be disregarded, 
the radiation need alone be taken into account. If the 
body has a large surface it will be able to radiate all 
the power at a comparatively low temperature. The 
smaller the surface the higher will the temperature be 
to radiate a given power. Temperature and surface are 
not the only factors, however, for a piece of black 
carbon and a piece of silver of the same size and at the 
same temperature would not radiate the same quantity 
of energy per second ; that is to say, they would not 
get rid of the same amount of heat per second, or give 
the same light. They would not, therefore, require the 
same power to keep them at the given temperature. 

Though two bodies with the same surface area, but 
with different emissivities would not emit the same 
light or heat, they would emit light of the same colour. 
That is to say, the proportions of heat and of lights 
of different colours in the two cases would be the same, 
though the total emission would be different. The 
piece of black carbon would thus give more light than 
the silver, and would also radiate more heat, but the 
ratios of the light to the heat in each case would be the 
same. The power taken to preserve the bodies at the 
given temperature would therefore be in proportion 
either to the heat radiated or to the light emitted, or to 
the light of any one colour emitted, that is to say, they 
would have the same efficiency as to light given and 
power absorbed. 

We thus arrive ata most important law in the theory 
of incandescent lamps, namely, that incandescent 
bodies at the same temperature give light of the same 
colour, and are at the same efficiency, that is, give the 
same number of candles per watt. 

_ Mr. Bottomley has read a paper at the British Asso- 
ciation this year giving an account of some experiments 
as to colour and temperature. His conclusions are 
opposed to those generally accepted by physicists, and 
before they can be accepted a great deal more evidence 
must be given. Mr. Bottomley apparently regards his 
paper as a mere first notice, and intends to continue his 
important experiments. At present it may be suggested 
that his arguments as to Mr. Evan’s experiments are 
open to criticism. The resistance of a lamp carbon 
varies with the temperature in accordance with no 
evident law, and the colour of the light and radiation 
depends on the surface temperature, whereas the resist- 
ance depends on the temperature of the whole carbon. 
A carbon of high emissivity would need a higher in- 
ternal temperature to preserve a given surface tempera- 
ture than one of low emissivity. The same reasoning 
applies to two platinum wires, one of which is blackened. 
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Besides, Mr. Bottomley does not state whether the lamp 
blacked wire was heated to incandescence before the ~ 
tube was sealed off the pump; and if it were not, it 
would be coated with hydro-carbons which would spoil 
the-vacuum in that tube. It is, no doubt, unlikely that 
one so careful as Mr. Bottomley would make such mis- 
takes ; but, on the other hand, his results are so opposed 
to those of others that they must be disregarded for the 
present, and the law that efficiency is a test of surface 
temperature, and colour is a test of both may be taken 
as true. 

It has been so far assumed that none of the power is 
lost by convection. In a lamp, power is, of course, lost 
in this way. If it is appreciable efficiency is obviously 
no longer a test of temperature ; but colour is so. still. 
Convection may be taken as constant, or disregarded, 
except in the case of a bad vacuum. 

As the efficiency depends on the temperature, the 
aim of a lamp maker is to produce a carbon that will 
stand as high a temperature as possible without break- 
ing. Nothing can be gained by using a white surface 
or a black surface, unless one only exists with a stronger 
carbon. 

The emissivity of the different carbons used by lamp 
makers may be taken as the same; the light of any 
given lamp then depends simply on the surface area 
and the temperature, or on the area and the electrical 
power. Efficiency is not a quality inherent in a lamp. 
To say that a given lamp has an efficiency of this or 
that is nonsense ; any lamp may be run at any efficiency 
under its breaking point. If run at a low efficiency it 
is at a low temperature, and is therefore less likely to 
break ; but it gives less light per watt, and therefore 
costs more in electrical power. Lamp efficiencies are 
generally taken backwards. Instead of following the 
usual practice, and saying, for instance, four watts per 
candle, the writer prefers to say ‘25 candles per watt, 
or C.P.W. 

The term “candle-power” is also generally used 
without any definite meaning. A lamp emits more 
light in some directions than in others. For instance, a 
thin flat carbon gives very little light edgeways, and a 
great deal flatways. Its power of illuminating a room 
depends on the total emission, so that if the emission 
in one direction were alone taken it would be no 
measure of the light given. If the mean of the emis- 
sions in every direction could be taken it would no 
longer be fair to compare incandescent lamps with gas 
jets, as the horizontal emission of a gas flame is alone 
taken. To avoid these difficulties, the writer always 
defines the candle-power of a lamp as the emission in 
a horizontal direction of a cylindrical carbon of the 
same surface held vertically. This has also the advan- 
tage of being almost always easily determined. 

(To be continued.) 


SELF-INDUCTION AND ITS MEASUREMENT. 
By E. C, RIMINGTON, 


(Continued from page 255.) 
The work done in the circuit by an alternating 


current during a period is 


$s ‘ 
w= @rdt= sin? (at— 9) dt 


i 
= * sin’ (at —9) d (at— 9) 


a (R? + L*) 2 4 


a 
Now the mean power equals this work divided 
by aan the periodic time, or 
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a ' BYR - To find the value of R which makes the mean power 
Pu R? + a? a maximum we have: 


=4R x the square of the maximum value of 1. 
Again, we may regard the mean power as the 
resistance multiplied by the mean value of 7, which 
we will denote by (7),,. 


Then = $i A being, as before, the maximum 


value of 7. . 
But we have shown that A = i, x . 
2 
or J, 


V@), =i, x = x 11107, 
and 


in = V@), x = x 900816. 


That is, the mean current equals the square root of the 
mean square of the current multiplied by ‘9 practically. 
The square root of the mean square of the current 
represents the continuous current that would do the 
same work in the circuit at the same rate as the 
alternating current. When alternating currents are 
measured by means of a Siemens electro-dynamometer, 
the angle through which the torsion head must be moved 
is proportional to the mean square of the current, so 
that, to obtain the mean current, the results obtained 
must be multiplied by ‘9. When an electrometer is 
employed for measuring an alternating potential differ- 
ence according to the method of Mascart and Joubert, 
the needle being connected to one set of quadrants, the 
deflection is proportional to the square of the potential 
difference. Since the formula for the action of a 
quadrant electrometer is 


kd =(v, ~Vv,) (v—™ 


where & is a constant depending on the instrument, 
V, and V, the potentials of the quadrants, and V that of 
the needle. 

If, now, the latter be connected to one set of 
quadrants, say the set whose potential is v,, the formula 
reduces to (V, — V,)* = 2kd. Nowif the potential differ- 
ence be an alternating one, the deflection will be pro- 
portional to the mean of the square of the former ; so 
that (V,; — V.), = /24d,and the maximum value 
of the potential difference will equal V2 x V2kd 
=2Vkd, 

If we then write V, — Vv, = K Vd, and find the value 
of K by means of a continuous potential difference ; 
‘9 K will be the constant by which we must multiply 
the root of the deflection to give the mean potential 
difference, and 1:414 K to give the maximum value of 
the potential difference. 


1 2R 
Pm = 9 may be written 
1 Eo 
1 R 
Now 
A =m X and E, = Ey x 
Therefore 
. R 
1:233 R 


E,? R E,? 
R 


The denominator is obviously a minimum when 


2 72 
r=“ or when R = @L. 


But tan and, if R=alL, tang=1, andg= 


z3 ie., the time of retardation is one eighth of the 


period. 


In this case 


P,, = TR’ 
and this is equal to one quarter the maximum or one 
half the mean power if there were no self-induction. 


Case of an Alternating Current dividing between two 
branches. 


Suppose an alternating current, 7, divides between 
two branches, whose resistances and coefficients of self- 
induction are Rj, Ro, L,, and L,, respectively. . Let the 
currents in those branches be 7, and 7, respectively at 
the same instant that the main current has the value a. 

Let us writei = Asina?; A being the maximum 
value of 7. We may also write :— 


i, = A, sin (a t — ¢,), and 7, = A, sin (4 t — 9y). 
We have the equations ind 
+ and 7, Rj — % R, + ly qt 0. 
Substituting the above values for 7, 7,, and i, we 
obtain 
Asinat= A, sin (at — 9,) + A, sin (a@t— @,) (1) 


dsin (at—9,) 
A, R, sin (@t—9,)—Ay R, sin (a +A, Ly 


d sin (a 2) 
dt = 


— A, ly 
Performing the differentiation of the last two terms 
A, R, sin (at—¢,) — A, R,sin A, L, cos (a 
— aA, L, cos (at — g) = 0. (2) 


Now equations (1) and (2) must hold for every value 
of ¢, so let ¢ = 0 


A, sin $, + A, sin ¢ = 0 (3) 
— A, R, sin g, + A, R, sin d, + @ A, Ly, Cos ¢, 
— @ Ay Ly COS = 0. (4) 
; 


Again let at = 3 
A; COS + Ay COS = A (5) 


A, R, COS — Ay Ry COS + A, L, SiN 


From (3) and (5) 


SiN COS 
sin 


SiN 
ain 4, and therefore — A, 


+ A, COBO. = A 


=— A; 


4 
ae 
= 
| 
2 
4 
— Ay Ly = 0. (6) 
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sin ¢, sin 
sin sin — $2) 
Substituting these values in (4) and (6) we have 


or A ,=A similarly A, = — 


a 
81N = R,+R, (Ly Cos Sin + Ly SiN g, COS (7) 
and 
sin ¢, Sin = atti, (R, Cos Sin + Ry Sin ¢, COS 
Hence 
a 
+R, (L, cos ¢, sin ¢, + L, sin ¢, Cos 


1 
si (R, Cos ¢, sin + Ry Sin ¢, COS 
f at, R, 
UR, + R, + 
tang. (Ly + Ly) + Ry (Ry + Ry) 
tan Ly (Ly + Ly) + (Ry + Ry) 
tan ¢. = — P tan qy 


_ @ (Ly + Ly) + Ry + Ro) 


= — BIN ¢, COS ¢, 


where 
@ Ly (ly + Ly) + Ry (Ry + Ry) 
Now from (7) 
(R, + Ry) tan tan = a (L, tan + Ly tan ¢,) 
— P(R, + R,) tan? 9, = a (—P L, tan ¢, + L, tan ¢,) 


a (PL, — L,) 
P (R, + Ro) 
_ (y + + Ry (Ry + By) Ly (Ly + — Ry (Ry + Ro) 


(B + Ry) Ly (ty + Lz) + Ry (Ry + Ry) 
(L, Ry — Ly R,) 


Therefore tan ¢, = 


~ @ Ly (Ly + Ly) + Ry (Ry + Ry) 
Similarly 

(L, R, — L, R,) 
Ly (Ly + Ly) + R, (Ry + Ry) 


tan ¢, = 
Now 


sin i 
In S1N ¢, 


sin (9,—9,) in cos ,—cos 9, sin 9, 


tan ¢, , ang, 1+tan? 
(tang,—tang,) * tan g, — tan ¢, 


Substituting the above values for tan 9, and tan $2 
we obtain : 


=A 


ha? ty + Uy) (Ry + a) +02 (Uy Ry — 


@ + + + my)? 


and 


(Ly + Ly) + Ry (Ry + Ry) {? + a? (Ly Ry — Ly Ro)? 
(Ly + + (Ry + 

This gives us the amplitudes of the currents in the 

two branches in terms of the amplitude of the main 

current, the resistances and coefficients of self-induc- 

tion of the ‘branches and the periodic time, since 


A; =A. 


a= 


viously not be the same as that of the E.M.F. acting in 
the main branch, If, however, we wish to obtain the 
currents in terms of the E.M.F. we can obtain a third 
equation, viz. : 


di 


We shall now have E = £, sin a¢ and i =A sin 
(at — 9), the values of 7, and 7, being written the 
same as before. Substituting these values in the three 
equations and proceeding in a similar manner to the 
above, the values of A and ¢ can be determined in 
terms of E,, a, and the resistances and coefficients of 
self-induction of the branches. 

(To be continued.) 


The phase of the main current will ob- 


ON THE THEORY OF THE DYNAMO, 
By 0. FROLICH. 


(Continued from page 256.) - 


More extended experiments were made in Siemens 
and Halske’s establishment with a more recent machine, 
H;, having cast metal limbs. It was for this purpose 
fitted up with a direct wrapping of the limbs consisting 
of four parts, so that these parts could be introduced 


‘ either in succession, or parallel two by two, or all four 


parallel. With these three different arrangements the 
machine was examined not only asa primary generating 
machine, but as a motor or recipient, driven by 
the current of another machine, and the constants of 
the armature and the limbs were determined from 
each series of experiments. The increased resistance of 
the armature was taken into account. 

This machine is at the same time an instance of the 
most difficult application of theoretical considerations 
to dynamo machines: the influence of remanent 
magnetism is here considerable, so that in each series 
the experiments were repeated in an inverted order, 
and mean values were found from the corresponding 
experiments. 

For the sake of brevity I give merely the numbers 
necessary for the construction of the curves :— 


Machine H,, primary ; Curves of the Current. 


A. Limbs in succession : s = 0°436 


: 804 355 397 449 


519 de = 800 (ap- 
imate). 
101 168 234 295 368 5 proximate) 


- : 807 345 394 437 497 


Vv = 1000 (ap- 
107 166 239 292 proximate). 


305 341 383 432 498 1200 (ap. 


105 164 237 294 364 5 proximate). 


B. Limbs in pairs parallel : s = 0 107. 


646 680 717 


227 298 36:1 


-: 574 595 


do = 800 (ap- 

106 160 5 proximate). 

584 596 632 660 696 716 ), 200 (ap 
133 20-4 273 32:6 37-7 39-4) Proximate). 


: 543 587 613 635 692 


16°7 


de = 1000 ap- 
proximate). 


10°5 23°4 36:2 


: 594 627 660 694 726 752 ),, — 1000 (ap- 
proximate). 


13°6 212 25:0 308 35°83 409 


669 702 


10°7 


620 639 


dv = 1200 (ap- 
proximate). 


166 237 291 365 


: 576 626 668 698 734 753 ), — 1300 ap- 


126 216 27:1 332 387 41-9) Proximate). 


C. All four limbs parallel. 


: 1091 1161 1264 


= 1000 (approxi- 


131 223 362 


: 1116 1231 


1297 dv = 1200 (approxi- 
381 mate). 


1180 122) 


164 281 


136 219 264 
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Figure 9 shows the results. As will be seen, the ir- 
regularity of the curves is trifling when the limbs are 
placed parallel in pairs ; the lines obtained at different 
speeds have approximately the same inclinations, but 


Fie. 9 


are decidedly remote from each other. The armature 
constant remained substantially alike whilst the con- 
stant of the limbs varied. The curves for 900 and 1,000 
rotations have a less limb constant than all the remain- 
ing (in the figure these two series are combined in one 
line, and all its remaining in a second line). 

For the armature constants we obtain with a sub- 
stantial agreement for A, B, C : f = 0°200, and for the 
constants of the limbs : 


. A B Cc 
,=430 980 206-0 
Jy 


whence p, a’ are the constants of magnetisation of a 
wrapping of a limb or respectively of an armature: 
and m,, m, are the numbers of coils. 

We have therefore : 


bp.mg—a’.m= = 00102, 
= (0:00485, 


whence appears as a mean : 
= 00238, a.m, = 00011. 


oe If we calculate with these values the magnitudes of 
_ the limbs, we have : 

A B Cc 
J, calculated 44:1 92°6 206 
J, observed 43-0 98:0 206 


| An essential difference occurs, therefore, only in an 
arrangement of parallel pairs. 


Machine H, » secondary ; curves of the reciprocal current. 


In this case we have the proportion : 
1 


J J; 
if we therefore take + as an ordinate and ; as an abs- 


cissa, we obtain a right line from which the constants 
may be determined. 

Here, also, I give merely the data requisite for the 
construction of the. curves; the several series of expe- 
riments represent different speeds of. the primary 
machine :— 


A.—Limbs in Succession. 
:804 25 165 ‘143 
305 - 220 167 143 129, 
+ : 01270 00847 00571 0-0450 
01270 0:0847  0:0568 00450 —0-0377, 
22 167 «144 181 126, 


0°1275 0:0847 00568 0:0446 00376 0°0315. 


B.—Limbs Parallel in Pairs. 


= 820 238 192 174 
451 3819 233 192 172 157 


1 
— 1 0:0901 0:0625 00122 00339 0-028 
00918 0°0625 0:0124 0:0339 00288 00219 
C.—Limbs all Four Parallel. 
682 46-7 31-6 26-8 
624 45-9 32°5 26'6 
61-7 47-2 
00769 0:0498 0:0336 00266 
0:0758 00487 00332 0:0265 
00769 0:0490 00331 00267 


Fig. 10 shows the resulting curves, which differ little 
from right lines ; the two first permit of a more precise 
determination of the constants. 


Fie. 10. 


We obtain, therefore, for the constants : 


A B Cc 
f 0182 0-200 0-154 
J, : 360 87:2 118 


The values for f are decided by difference, but we 
cannot trace an influence of the introduction of the 
limbs in any given direction ; the observations appear 
almost as accurate if they are calculated with the mean 
value f = 0:182; we obtain, then, for the constants of 
the limbs : 


Cc 
J, = 360 79-4 141-0 
If we attempt to calculate from these data a value of 
the magnitude of the armature a’ . m, we obtain for 


it at most a very small value ; if we put a’ . m,=0Owe 
obtain as a mean p . mq = 0°272, and as the calculated 


value of J, 

Here, also, the deviation in the parallel arrangement 
by pairs is the greatest. 
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If we compare the results in the receiving or driven, 
and in the generating or driving condition, the arma- 
ture constant seems smaller in the latter. I cannot, 
however, accept this as demonstrated, since the deter- 
minations possess no very great accuracy, and in that 
arrangement which comes nearest to the normal, 2.e., 
in parallel pairs, the armature constant is found equal 
in both cases (0-200). 

The constants for the limbs, however, are decidedly 
smaller in the driving condition than when the machine 
is driven, though the position of the commutator re- 
mained unaltered. Whether this is founded in fact, 
and would occur with other machines, deserves inves- 
tigation. 

In any case an influence of the arrangement of the 
limbs upon the value of the armature constants cannot 
be distinguished, and the name “armature constant ” 
is, therefore, justified. 

If we disregard the increase of the resistance of the 
armature we obtain very different results. 

For the primary (driven condition) there are found 
then the values : 


A B Cc 

= 0123 00938 

J, = 283 78°7 116 
The series of experiments B is here of the less im- 
portance, as it yields the least accurate results. (as 
- above); the constants in A and C only are determined 
with some degree of precision; according to them the 
armature constant appears smaller with the limbs 

arranged parallel. i 

That the alteration of / is merely apparent is shown 
by the first accurate calculation. That apparent modi- 
fication, however, becomes the greater, the more the 
resistance of the armature increases, and there is reason 
to suspect that in the Schuckert machine, which was 
examined by Von Waltenhofen, this increase of re- 
sistance is decidedly greater than in the machine H,. 
Similar experiments have also been made at the works 
of Siemens and Halske on earlier machines with a con- 
siderable increase of resistance. In these experiments 


this apparent modification becomes more strongly . 


marked, but disappears substantially on taking the 
increased resistance into consideration. 

4. Lastly, if we determine in a machine with a com- 
pound wrapping a current curve with direct wrapping, 
as was done by Weinhold (Hlektrotechn. Zeitschrift, 
1886, p. 130) and Zickler (Zeitschrift fiir Elektro- 
technik), 1887, p. 54), this case corresponds exactly to the 
parallel arrangement of the limbs of a machine with a 
direct wrapping ; if we disregard the increase of the 
resistance of the armature an influence of the arrange- 
ment of the limbs upon the value of the armature con- 
stant seems to result ; but if this increase is considered 
an accordance of the values is to be expected. 

(To be continued.) 


A NEW PRIMARY BATTERY IN WHICH 
CARBON IS CONSUMED. 


THE high cost ef the zinc consumed in the primary 
battery has always stood in the way of its more general 
adoption as a source of electricity, and hence it has 
been the endeavour of many to find a substitute less 
costly. Carbon in its different forms evidently pre- 
sents a number of advantages, principal among which 
is its cheapness. Electric currents have been produced 
by the union of carbon and oxygen in the past, but 
the methods employed have required a high tempe- 
rature and hence entailed considerable loss of energy 
in the form of heat. 

It is to avoid this that Mr. Willard E. Case, of 
Auburn, N.Y., already known, says the Llectrical 
World, to our readers by his work in this field, has 
devised a form of cell in which the oxidation of carbon 
is effected without the application of heat. 

In the usual styles of battery, carbon constitutes the 
insoluble or negative electrode, but in the new cell 
carbon is the positive or soluble electrode. 


The accompanying illustration shows one form of the 
cell, which consists of the glass jar, A, containing a 


porous cup, B, in which is placed a conducting body of 
hard carbon, D, such as coke. The negative electrode 


is a sheet of platinum, C. 


: 


In the porous cup is placed a quantity of carbon, E, 
in comminuted form, previously moistened with sul- 


' phuric acid. In the outer vessel, A, is placed sulphuric 


acid. A cell thus arranged will give substantially no 
current, inasmuch as both elements resist the action of 
the acid. To the acid, however, chlorate of potash is 
gradually added in small quantities. The result of the 
reaction of the sulphuric acid and chlorate of potash 
is the formation (among other things) of peroxide of 
chlorine, ClO,, which is a yellowish-red gas, and 
which permeates the liquid, gradually turning it toa 
red colour. For practical purposes it is. sufficient to 
cease adding chlorate of potash when the acid turns a 
distinct red. A reaction between the carbon and the 
peroxide of chlorine will, however, begin as soon as 
the peroxide permeates the porous cell and reaches the 
carbon, and if the addition of chlorate be suspended, 
this reaction will continue until the acid loses its red 
hue, when probably the chemical affinities between 
the peroxide present and the carbon are satisfied. More 
chlorate may then be added. 

Peroxide of chlorine is a very unstable oxygen com- 
pound, decomposing under the action of sunlight and 
exploding at a temperature of 140° Fahrenheit. The 
cell is shown uncovered in the illustration, but in 


practice, according to Mr. Case, it is better to cover it, © 


so as to prevent escape of gas. So, also, it is better to 
make the outer vessel of opaque material, and particu- 
larly of dark coloured glass, so as to cut off the light 
rays while allowing inspection of the liquid. The 
peroxide of chlorine formed in the cell apparently 
decomposes into chlorine and oxygen. The oxygen 
attacks the carbon, producing apparently carbonic acid. 
The other products of the reaction of the chlorate of 
potash and sulphuric acid are seemingly inert in the 
cell. A certain amount of polarisation occurs, which. 
may be reduced by agitating the liquid or otherwise 
mechanically removing the gas, or by chemical means. 

The presence of the porous cup is not essential to 
the operation of the cell, but it is used because it 
retards the access of the peroxide of chlorine to the 
carbon, and so diminishes the rapidity of attack upon 
the carbon. So, also, the reduction of the carbon to 
comminuted form is not material, but preferable in 
order to allow of ready permeation of the mass by the 
peroxide. Mr. Case has successfully used cells in» 
which the carbon was in solid form placed directly in’. 
the electrolyte. According to Mr. Case, actual experi-" 
ments have shown that the E.M.F. of the cell is 1°25. 
volts. 
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AN ALLEGED PERPETUAL MOTION. 


PERPETUAL motion is, to many inventors, what the 
“ will-o’-the-wisp” is to the traveller. It is always in 
sight, but never quite within reach. One of the 
favourite schemes for securing the desired end involves 
the use of permanent magnets, and the only impedi- 
ment to the realisation of a machine for creating power 
is an insulator of magnetism. With inventors of this 
class of machines it has always been a great “if ;” but 
now, if we are to believe certain reports, the great “ if” 
has been annihilated, and the force of permanent mag- 
nets has been rendered available by the discovery of an 
insulator of magnetism, which, as we are told, consists 
of “chemical and mineral substances,” but regarding 
the nature of these substances we are uninformed. 

We (Scientific American) have secured a picture of 
the machine, in which an insulating septum of the 
“ substances ” is employed to cut off the attraction of a 
permanent magnet, and thus secure the rotation of a 
wheel arranged within the field of force of a permanent 

et. This machine is the invention of Mr. H. 8. 
Pullman, of Rockville, Conn., who has exhibited it in 
the City of Hartford to crowds who have been enabled 


features of the apparent deception is the legend upon 
the base, which is also suggestive of hidden parts. 

To the base are secured two standards provided with 
centres, upon which are mounted the main shaft of the 
machine, carrying the motor wheel, A. The wheel is 
made of sheet iron, with teeth formed in its periphery, 
and bent alternately in opposite directions. Upon the 
shaft are also mounted a star wheel and a propeller 
wheel. The star wheel is arranged to tilt a lever, 
which carries at its extremity a plate, B, of brass coated 
with the “chemical and mineral substances” which 
make it an insulator of magnetism. The permanent 
magnet is supported by a (J-shaped bar, with its poles 
near the wheel, A, and opposite the path of the insulat- 
ing plate, B. The propeller wheel, turning in a cup of 
water, serves to equalise the motion, and thus prevent the 
machine from running away with itself aud committing 
self-destruction. 

We have never seen, nor have we before heard, of an 
insulator of magnetism, but supposing it to be an entity, 
the machine illustrated seems to be poorly adapted for 
its application. 

When one of the projections of the motor wheel 
approaches the horseshoe magnet, the insulating plate, 


to witness the wonderful performances of the machine 
at the expense of 10 cents per head. 

-The simple fact of the machine being exhibited 
under such circumstances would seem to cast a shadow 
on its genuineness, for, if it is really a power-creating 
machine, the inventor might realise millions from 
patents for his invention where he receives only mills 
in the dime show business ; however, the machine has 
the credit of moving apparently by power created 
within itself. It has been seenin motion by Mr. W. H. 
Goldsmith, city editor of the Hartford Times, to whom 
we are indebted for several points in regard toit; and 
Prof. Luther, of Trinity College, was promised the 
oppportunity of testing the machine, but the inventor, 
with his machine, like the Arab, “folded his tent, and 
as silently stole away.” 

The machine is a wonderfully solid looking affair 
for the amount of power produced by it, the thickness 
of the base and diameter of the columns supporting the 
main wheel being apparently altogether out of propor- 

tion to the other parts. To an incredulous person these 
features might be suggestive of a spring motor con- 
tained in the base, and mechanism for conveying the 
. power from the base through one of the columns to the 
motor wheel ; and, further, one of the most salient 


B, is pushed up between the magnet and the wheel by 
the action of the star wheel, and as soon as the projec- 
tion passes the magnet, the lever slips off from one of 
the points of the star wheel, allowing the insulator to 
drop, when the magnet will attract the next projection 
in order, and when near the magnet the insulator will 
be pushed up as before, and again dropped down, and 
thus the rotation of the wheel, A, is supposed to con- 
tinue for ever. 


JOINTING ELECTRIC LIGHT CONDUCTORS. 


IN the galleries of the British Association reception 
room at Owens College there were arranged specimens 
and apparatus for the most part illustrative of papers 
read in the various sections; in addition, certain 
other collections of special or local interest were exhi- 
bited with the object of interesting visitors in the 
scientific work done in the neighbourhood. Some 
existing forms of electric light conductors were shown 
by Messrs. W. T. Glover & Co., of Manchester. These 
consisted of a specimen board upon which were 
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mounted all the various types of insulated wires and 
cables used in the incandescent and arc electric light- 
ing of the Royal Jubilee Exhibition at Manchester. 
Several soldered joints in the heavy cables used were 
also affixed to the board, exemplifying the manner in 
which the main cables were jointed. 

In addition to the above, some remarkable examples 
of joints, &c., in electric light cables were also shown. 
Although these joints might have been cut out of posi- 
tive mains or conductors, they distinctly illustrate a 
negative method of jointing. We are informed that 
the whole series of these joints, of which there were a 
large number of various sizes, have been cut out 
of cables which have been in actual use for electric 
lighting, almost all of them in incandescent installa- 
tions within a few miles of South Kensington. These 
joints exhibit the following great defects—absence of 
solder and imperfect soldering, insufficient lapping of 
ends, cutting out wires to save trouble, fixing cables in 
vices and crushing them, destroying insulation by 
over-heating, and finally, neglecting any insulating 
connection between the insulation of the cable on each 
side of the joint itself. 

In those cases where no solder had been applied to 
the twisted joint, the evidence of the development of 
heat due to imperfect contact and increased resistance 
was very marked ; the crushing effect of the hard vice 
was also seen, in one case the insulation (gutta-percha) 
underneath being destroyed through over-heating as well 
as over-pressure, the outer protection acting against the 
bare stranded conductors. Much of the soldering has 
apparently been done in a bath, with the necessity of 
giving an abrupt bend to the cable, which becomes 


awkward. Other samples show soldering on one side | 


only. Perhaps the worst form of joints were those in 
which the number of wires had been deliberately 
reduced on each side, apparently to avoid more trouble, 
but practically reducing in a very serious manner the 
carrying capacity of the conductor. It is a matter not 
only of surprise but also of regret that it should be 
possible that, in the first place, such work could be 
executed, and in the second, allowed to pass in such 
important electric light installations as those from 
which these working specimens were taken. 

As a contrast to the foregoing examples of the 
electric light “ wire man’s” work, two soldered joints 
in cables of a similar heavy type (1910 and 1912) 
were exhibited. These may fairly claim to be all that 
could be desired in this class of a perfect junction 
between two cables. They have been, as we are in- 
formed, made by a simple arrangement of wooden 
compressors which, whilst holding each cable firmly, 
allow the wires to be twisted and the joint to be made 
without any crushing effect on the cable or its insu- 
lation. The plan adopted is of so simple a character 
that, by means of these compressors and a small pair 
of gas tongs, one person can, without assistance, com- 
plete the joint ready for soldering. In these examples 
the soldering is very complete, and a thorough mecha- 
nical junction is effected throughout, especially in the 
centre, where the wires cross and twist. The soldering 
has been done in the manner usually adopted by 
plumbers, that is by wiping, &c., with acloth. This 
class of soldering can only be done by an experienced 
hand, and as the electrical connection by this means is 
made perfect, it will be seen that the adoption of this 
method, requiring an experienced workman, will of a 
certainty secure a reliable joint. The game is worth 
the candle, 


A LOCAL AUTHORITY AND ITS POWERS. 


A pispuTe has arisen at Dorchester between the corporation and 
the Western Counties and South Wales Telephone Company with 


reference to the erection of telephone wires. Mr. Lewis recently 
wrote to the Town Clerk, drawing his attention to the report of 
the select Parliamentary Committee on telegraph and telephone 
wires, dated May 12th, 1885, showing that local authorities have 
no rights enabling them to interfere with wires crossing roads 
and streets, except so far as may be necessary for the maintenance 


of the bye-ways free from obstruction and danger. The only 
point which arose in his (Mr. Lewis’s) mind was that the local 
authorities should have power to insist that the height of the 
wires should be such as to allow free to a fire-escape in 
its ordinary running gear. He should be quite willing to under- 
take that no wire should be placed across any road or street in 
Dorchester at a less height than 33 feet or 35 feet. And although 
the company did not consider that the corporation had a right to 
interfere with their business, yet they would be perfectly — 
to give such information as should enable them to keep a recor 
of all wires erected in the town. As they wished to commence 
business in Dorchester immediately, and hoped in a very short period 
to connect it with Weymouth, he should be glad to have for- 
warded to him a copy of the charter, or so much of it as related to 
the question. At the last meeting of the town council this letter 
was read, and the assistant Town Clerk explained that they did not 
claim the right to have control of the route as a local road authority, 
but under the charter they were freeholders of the borough. 
The mayor observed that there was no doubt that they could 
prevent anyone frou putting up wires in the streets. Mr. G. A. 
George thought that they should not attempt to place any im- 
pediments in the way of the telephonic movement; on the con- 
trary, they should afford every possible facilities. The assistant 
Town Clerk pointed out that even the Government authorities 
had asked permission before erecting wires, and eventually it was 

eed to forward an intimation to the company that as the free- 
hold of the streets was vested in the corporation, the permission 
of the municipal authorities must be obtained for the erection of 
all wires. Several members objected to the company being per- 
mitted to see the corporation charter or being furnished with any 
extracts from it. 


BRITISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE. 


(Specially Reported for the “ Electrical Review.”’) 


UNDERGROUND ELECTRICAL CONDUCTORS, 
By Prof. Gro. Forses, F.R.S. 
(Section G.—Mechanical Science.—September 5th, 1887.) 
Discussion. 


[The paper of Prof. Forbes appeared in the Review last week. 
The discussion which took place upon it here follows. | 

Mr. Upton desired to ask whether the tubes expanded by heat, 
and what, if any, provision had been made to keep them from 
buckling. 

Mr. Preece thought it would be of advantage to the section if 
Mr. Upton, who had had a great deal of experience in America in 
carrying out electric lighting installations, would give them a 
little information as to the practice adopted in New York. 

Mr. Upton said that the practice of the Edison Company in 
New York was the only one with which he was familiar, and it 
consisted of laying a wrought-iron tube, in which, in the present 
three-wire system, were placed solid conductors, the tube being 
then filled with insulating material. The great difficulty that 
arose in his mind as to the joint in the side of the tube, as exhi- 
bited by Prof. Forbes, was that the attachment must be made 
when the current was passing through. The E.M.F. was present, 
and unless the workmen could get at and see what they were 
about they were very much frightened, because when they put 
1,000 horse-power across those wires it simply meant a volcano ; 
they had no idea of the amount of power that would come out of 
the opening. 

Prof. Forses: How do you make your connections ? 

Mr. Upron replied that they were all open in a vessel or 
chamber. The workman saw what he was about. An air current 
was kept running through the whole pipe. In New York city 
there were some 17 miles of underground tubing made since 1880, 
and the current was never broken to make the attachments, which 
were made at the end of the pipes. The give of the joints 
afforded the necessary expansion. In the Edison system, instead 
of using, as in this case, porcelain insulators, the wire was 
wrapped round with long spirals of rope, which held the wires 
mechanically apart, and everything was put into the tube, attached 
to a vacuum pump, so that everything was kept dry, and then the 
insulating material was drawn in, making a very high insulator, 
He thought that the system exhibited was meant for alternating 
currents. 

Prof. Forses : Not in the least—for every kind. 

Mr. Upton: The only point that struck me was the difficulty 
of taking in large wires. 

Prof. Forses: I do not want large wires. 
small ones. 

General Wesser thought that apart from other remarks that 
might be made upon the system proposed by Prof. Forbes, there 
was one circumstance that appeared to him to be a novel de- 
parture to those who were well acquainted with such an arrange- 
ment as this system of underground conductors, and that was the 
insulation of the conductors by porcelain or other non-conducting 
materials. Another departure was the use of split tubes, through 
which the conductor proper was supposed to be drawn. He 
eculd not himself quite see the necessity for those split tubes, 
except as a guide for the copper conductor which was drawn 
through them—that was to say, in and out, as the case might be 
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—and-he did not think himself that the practical result would 

roduce any great convenience. There was one point as to which 
S thought Prof. Forbes would agree with all those who had had 
any experience in-the laying down and maintenance of under- 
ground conductors, and that was that wherever there was a joint 
there must be a box for access to it. 

Prof. Forses explained that the object of the split tubes was 
only to make a channel for the conductors which would be more 
or less filled. Its chief advantage was that they were thereby 
enabled to alter the number of wires in the conductor according to 
their system. The attachments to the houses did not fix them, 
and they were therefore capable of being drawn in and out. 

General WepBER said that in that case each split tube had a 
separate wire for a conductor. 

Prof. Fornes: And a ms of tion with the mains. 

General Wessex: So that there will be a loose contact of the 
sides which will make a connection between branches ? 

Prof. Forses: Yes. 

General Weer said that one naturally laid great stress upon 
the desirability of having a box for access to every place where 
there was a joint, and without in any way offering criticism on the 
practical result of the system, he thought that if Prof. Forbes 
would allow in his system a means of drawing in and out the 
wires, and a box for access at every joint of contact, it mattered 
very little what detail of system was adopted. . 

Mr. SHooLBRED remarked that generally the split tubes formed, 
if even a minimum, a portion of the conductors themselves, : 

Prof. Forses: Of course they do to a certain extent, but I 
simply do not depend upon them. 

Prof. Stnvanus THompson wanted to know how the lineman 
got access to the hole in order to solder the wires on to the tubes 
inside. There seemed to be a doubtful chance of his making a 
good joint. 

Mr. R. P. Setton wished to ask Prof. Forbes whether in a large 


ramified system of many miles of piping of this kind with man- 


holes at every other point, it was really possible to keep mud and 
water out of the system ; otherwise there might be an unpleasant 
experience of the volcano which Mr. Upton had just spoken of. 

Col. Herscuen. thought that a little explanation would be 
advisable as to the connection round obstacles. How was the in- 
sulated portion attached, and to what was it attached. 

Mr. Law said that with regard to the observation that had been 
made as to the difficulty of soldering the wire, he was inclined to 
think that though there might certainly be a difficulty, it might 
easily be obviated. 

Prof. Forses said he would endeavour to explain the several 

ints raised. Having regard to the time of the section he was 
afraid that he had been a little too rapid in his description of the 
system. Mr. Upton asked what allowance was made for the ex- 
pansion of the tubes by heat. The very fact that they were 
simply loosely in. contact—that they were made to be put 
into contact by pinching one and putting it in to the 
other—left ample room for expansion. There was no difficulty 
on that account, and the wires which they contained being, 
as had been explained, thin wires they were per- 
fectly able to expand without doing any damage, which would 
be done if, 'as Mr. Upton had imagined, thick solid .wires were to 
be passed through them. He might say that the only piping 
which could not expand was a totally different thing, and that was 
gaz piping. It could not expand, but according to the proportions 
which had been given, the temperature to which the iron piping 
could be raised was insufficient to produce such an expansion as 
to weaken the ordinary gas joints. General Webber had asked a 
question about the split tubes, but he (the speaker) thought the 
gallant General had misunderstood him. Iu «great portion of his 
remarks, General Webber seemed to think that the sole object of 
the split tubes was to be the conductor of the whole current, and 
therefore very rightly said that the joints were not good enough, 
and also that there ought to be a box at each joint. He would 
naturally have boxes for access at points where there were joints 
of the wires inside the split tubes—say at the corners of streets. 
Prof. Thompson had asked how the joints were to be soldered. 
The speaker had worked upon that, and had had a great many 
experiments before he succeeded in effecting it satisfactorily, but 
he should have thought that any practical man would have seen 
the possibility by means of specially designed tools of getting over 
the difficulty. One thing greatly simplified it. The fact was that 


he flattened the wire where the joint had to be made, and by the- 


aid of very simple tools there was practically no difficulty in solder- 
ing. As to Mr. Sellon’s question about keeping out moisture and 
mud, he could only refer that gentleman to Mr. Aird who, having 
had 60 years experience of gas conductors, would be better able to 
answer the question than he (the speaker) could. 

Mr. Szetton: Would you not get condensation which would 
cause leakage across the porcelain pipes ? | 

Prof. Forses thought not. All that he could say was that in 
addition to the advantages that gas people had had, they could by 
this system while the temperature was at its maximum force dry 
air through the tubes to remove all moisture. 

Mr. Upton said that pick holes had been a source of great 
difficulty experienced in practice in New York. 

Prof. Forses said that he had left that difficulty to be dealt 
with in the same way as gas pipe breakages were dealt with. 

Mr. Preece, in proposing a vote of thanks to Prof. Forbes for 
his valuable paper, hoped that the day was not far distant when 
Prof. Forbes would have an opportunity of making a practical 
test of the plan he had submitted to the section. He (Mr. Preece) 
was afraid that it would be found that the difficulties in actual 


practice would not be quite so easily surmounted as Prof. Forbes 
seemed to think. There were two questions to be considered. 
Mr. Sellon had raised one, and that was the condensation of 
moisture in the ‘pipes. It happened that in the Post Office 
service they had a large system of air tight pipes conveying by 
pneumatic power m es from one part of the City to another. 
There it was found that in the morning there was a very con- 
siderable accumulation of moisture, indeed, so much so, that 
special carriers had to be sent through every morning to carry 
away the quantity of water that had accumulated overnight ; 
it was often very considerable, sufficient, in the case of electrical 
conductors, to bring the wires into contact. Another difficulty was 
with regard to the joints. In all electrical appliances, whether for 
telegraphic or telephonic purposes, electric lighting, or the transmis- 
sion of power, the great secret of the successful working of a system 
was to be sure that they had absolutely perfect mechanical and 
electrical joints. They must also have their joints in such a posi- 
tion as easily to get at them and thus secure perfect soldering. 
They could not do without soldering. It was not of the slightest 
use to trust to screws or anything of the kind. Another practical 
difficulty in carrying out any system of the kind was that of 
meeting obstruction in the streets, such as cellars, sewers, gas 
pipes, &c. In carrying a system of pipes through a town they 
had to dodge a gas pipe here, a water pipe there, and a 
cellar somewhere else, so that they could not rely upon getting a 
straight line for their system of tubes. There was nothing so 
good as discussion on a new subject like this, as it brought out its 
weak points and enabled its author to set his mind to work to . 
remove any objections that might be raised, which he had no 
doubt Prof. Forbes would be able to do. 


CLARKE’S TELEMETER SYSTEM. 
By F. R. Upton. 
(Section G.—Mechanical Science.—Monday, September 5th.) 


Tue problem of moving a secondary hand in synchronism: with a 
primary hand by means of electricity has been long before elec- 
tricians. Chas. L. Clarke, of New York, has given to the world 
one solution of this problem in the instruments which have been 
named the transmitter and receiver of the telemeter system. 

The need of a reliable electrical thermometer is very marked in 
the artificial refrigerating systems which are now. so much used 
in the United States.. From this necessity came this invention. 
Mr. Robert Hewitt, of New York, who was at the time engaged in 
the refrigerating business, after trying to make an electrical 
thermometer, and meeting with only partial success, applied to 
Clarke to aid him. The result I have the honour to bring before 
you in the instruments which are described as follows :— 

In the transmitter or primary instrument the toothed wheel 
and the contact arms, a and 8, are supported by and revolve upon 


Tharamitter. 


im 


+ 


Barth 


the same shaft. In line with this shaft is another shaft carrying 
the contact arm,c.. This shaft and contact arm are actuated, 
either by the spiral bimetallic thermometer, the Bourdon tube of 
a steam gauge, or the pulley of a water gauge, as the case may 
be.- Each of the contact arms, A, B, is supported on a grooved huh 
insulated from the shaft, and electric contact is made by springs, 
p, E, resting in the grooves of the insulated hubs. The dotted 
circuits in the transmitter represent the connections to the 
metallic frame of the instrument and to the return circuit or 
ground. In the receiver they represent the connections to the 
metallic frame and to the battery. 

_ Assuming that the initial instrument is a thermometer, and 
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that the temperature is rising, the thermometer, as the spiral 
opens, will move the contact arm, c, towards 8B, until contact is 
made. The circuit will then be closed through the resistance 
spool, R, magnets, F, G, H. F is so adjusted and proportioned as to 
be the first in the series to work. As the armature of Fr is 
attracted it releases the flat spring, k, which opens the circuit of 
the opposite side of the system. Contact is next made at m. 
This contact is a shunt of no resistance around the primary con- 
tact, B, c,and the resistance, r, substituting a firm contact in place 
of the delicate primary contact. After r the magnets, G, H, operate, 
either simultaneously or one after the other, the time or order of 
their operation being of no consequence. The armature lever of 
G will first propel the toothed wheel by means of the pallet, n. 
The wheel carries: with it the contact arms, a,B,and the circuit at 
B, C, is opened. After the wheel has been propelled far enough 
for the centreing pallet, p, to slip over the point of the next tooth, 
contact is made at R. When the armature lever of the magnet, H, 
has operated in the same manner contact is made at s, and the 
index hand with the wheel has been moved one space (say a 
degree) and in unison with the wheel and index hand of the trans- 
mitter. The contacts, r,s, being completed the current is divided, 
a portion still flowing through the magnets, F, ¢, H, the remainder 
through the circuit, T, and magnet, vu. The armature lever of u 
will, near the end of its stroke, hit the bell-crank lever, v, throw- 
ing the horizontal end up and thus breaking the circuit from the 
battery. Before the contact at v can be re-established all the 
magnets will demagnetise, the armature levers will be drawn 
by the retractile springs to their normal position. The circuit at 


B, Cc, was already opened by the forward motion of the transmitter 
wheel, m, Rk, Ss. . When the armature levers are drawn back, the 
contact at K is re-established. Last of all, contact v to the battery 
is made, and the instruments repeat the same series of movements 
when the temperature rises another unit. 

If the temperature falls, the initial contact is made at A, c, the 
circuit containing F,G, H is opened, the magnets on the other 
side propel the wheels and index hands; magnet, vu, is connected 
to battery, and circuit at v is opened. Among the mechanical 
details and methods by means of: which the electric circuits are 
operated, special attention is directed to the following points: 
No friction or opposition to the free motion of the initial in- 
strument (thermometer, &c.) is made. It may, therefore, be 
any delicate piece of mechanism or instrument which can impart 
motion to a hand, c. 

The moment contact is made at B, c the circuit of the opposite 
side is opened at x. This prevents both sides of the system from 
acting simultaneously in case a violent blow or jar to the trans- 
mitter should cause c to oscillate rapidly, thereby making nearly 
simultaneous contact on both a ands. As each side opens the 
circuit of the other, one side must prevail. Without the circuit 
opening device at x, a rapid oscillation of c would bring both 
sides into action. The armature levers which move the toothed 
wheels would oppose each other, consequently the contacts at R 
and s could not be completed, u would not be connected to 
battery and the circuit at v would not be opened. The mecha- 
nism would. remain in this position until the battery became 
exhausted. The next operation, or closing of circuit at m, not 
only substitutes a firm contact in place of a delicate contact, but 


allows the circuit at B, c to be opened without spark, the circuit 
still remaining through m. Another point worthy of attention is 
that the magnet, vu, being in an independent circuit completed by 
the final action of both instruments, the circuit is not opened 
until both instruments have completed the motion of the toothed 
wheels and index hands; therefore the index hands cannot get 
out of unison. Special attention has been given to the mecha- 
nical conformation of the wheels and pallets, making it impossible 
for any amount of battery power to cause the wheels to move 
more than one tooth for each movement of the armature lever. 
At every point of contact, except A, B, c, one of the contact points 
is on a flat spring. This prevents any mechanical jar from open- 
ing contacts when once established. The springs are also bent, 
so that in making contact there is a slight rubbing motion. All 
the magnets have separate shunts connected to their terminals 
(not shown in diagrams) so that the discharge from the magnets 
shall pass through the shunts instead of taking place at v.. The 
only spark at v is that due to breaking the battery current. It 
is exceedingly small and difficult to detect. One of these circuit 
breakers has been in use in a time system, operating on the 
same principle as the instruments above described, and has, up to 
date, opened the circuit more than one and one-half million times 
and without any deterioration. Any injury which could occur 
from the spark is reduced to a minimum by the rapidity and com- 
pleteness with which the contacts are separated. No spark 
occurs at contacts, M, R, 8s, because these contacts do not separate 
until v is opened, leading directly to the battery. 

To sum up, the instruments will work on an open circuit 


battery, and the wear on the points from electrical discharge has 
been so carefully looked after that the instruments will remain in 
adjustment for an indefinite period. 

The mechanism which has been described can be used in many 
varieties of instruments. Mr. Clarke has adapted it to indicating 
the height of water in reservoirs, or the position of gas tanks. 
Also for indicating steam or water pressure. There are also cases 
made for the thermometers to adapt it for the various industries 
in which it may ke used. 

The instrument is brought before you as a carefully-worked 
out solution of the problem of indicating and recording at a 
distant point the movement of a revolving hand. 


DIsscussIon. 

Mr. Francis: I have had an adaptation of these instruments 
two miles apart for indicating the height of water. I live in 
Lowell, Massachussets, where a large number of people use water 
from mill ponds, and itis important to note the height of the 
water. One of these instruments has been in use and has answered 
very successfully. Previous to its employment it was necessary 
to send upa messenger every half-hour from half-a-mile away. 
The instrument was put in two years ago in an experimental state, 
and at first there was a great deal of trouble with it, but for the 
past year it has answered perfectly. During the earthquake last 
year in the States, which tcok place between 9 and 10 o’clock, 
there was no indication in his neighbourhood excepting in that 
instrument, which showed that there was a little vibration in the 
mill pond just at the moment of the earthquake 100 miles away. 
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Mr. G. Karr asked whether the instrument indicated at one 
Srgeee or stopped at any time. 
r. Upton: The movement in the instrument is about a degree 
and a half. 
Mr. Francis: In the instrument which I have every quarter of 
an inch,is indicated when a change takes place. In our instru- 
ment it is quarter-inch heights of water. 


Mr. Law said one important application of this instrument — 


seemed to be the giving warning of the rising of the upper parts 
of rivers so that the barriers or weirs might be prepared for 
passing the water off. An instrument of this sort was very much 
wanted to enable people to be prepared. 

Mr. Upton said that when the instrument was used as a hydro- 
meter there was a transmitter which was moved by a float. Then of 
course there was another instrument corresponding to the receiver 
having a large dial twice the diameter of that shown, giving a 
wavy line, which represented the quarters of inches. This was a 
very accurate method of measuring the height of water. One 
practical point in favour of this instrument was that it ran upon 
an ordinary Leclanché cell ; it was an open circuit instrument, and 
took less power than was n to work an electric bell. He 
had known a battery used in connection with it to last for 18 
months. 

The Cuatrman (Major-General Webber): I would ask you to 
bear in mind that in bringing this example of an important and 
interesting class of instruments to Europe and producing it 
before this association, Mr. Upton has, we must all think, 
earned from us a debt of gratitude, because the production of a prac- 
tical working example must in all cases be far more interesting 
to a meeting such as this than is the case when the paper is 
sometimes brought before us in the absence of any practical 
illustration. There is one paper in our list which has not been 
read, though doubtless dealing with a most interesting subject, 
because of the miscarriage in travelling of the instruments which 
were to have been used in explanation of the paper. We are 
most grateful to Mr. Upton, who is much better known in his own 
country than here, though he has been very often avisitor to this side 
of the Atlantic; but he is best known as being one of Mr. Edison’s 
most tried and faithful assistants, and when the meeting knows 
that that is the case, I am sure that they will more than ever 
appreciate the honour he has done us. One word more and that 
is this: there will be no harm in closing the meeting of this 
section to-day by saying how much we appreciate the visitors 
who come to the meetings of this Association from the other side 
of the great ocean, and I have the pleasure and the honour of 
reminding you that the gentleman who spoke a few minutes ago 
and made those remarks on the subject of Mr. Upton’s r was 
Mr. Francis, a name which has been wafted to this little country 
as belonging to one to whom all engineers all over the world 
should feel very grateful for his works and munificence in con- 
nection with this branch of science. I propose, and I am sure 

you will all join with me by {acclamation, a vote of thanks to 
Mr. Upton. 


ON COPPER WIRE. 
By W. H. Preece, F.R.S. 
(Section G.—Mechanical Science.—Monday, September 5th, 1887.) | 

At the Aberdeen meeting, in Section A, I gave some results of 
the behaviour of copper wire between London and Newcastle, 
showing how remarkable is its mechanical strength when hard 
drawn and pure, and how it is virtually free from those effects of 
electro-magnetic inertia which tend to throttle the flow of elec- 
tricity through iron wires. The success of that experiment has 
led to the erection of four copper wires all the way from London 
to Dublin, in connection with a new cable laid between Nevin in 
North Wales, and Newcastle, near Wicklow. The result has 
exceeded our most sanguine anticipations, and its influence on 
speed of working will be referred to in a succeeding paper. 

The wire used for the Welsh line is No. 12} B.W.G., ‘079 inch 
in diameter for 97 mils., weighing 150 lbs. per mile, and giving a 
specified resistance at 60° F. of 6°05 ohms per mile. Its breaking 
weight was specified to be 490 lbs., which is equivalent to 294 
tons per square inch. 

The total length of the line between London and Nevin is 270'8 
miles, of which 17:34 miles are underground. The resistance per 
mile when erected was 5°695 ohms at 30° F. 

The capacity per mile was ‘01319 microfarad and insulation 
per mile at 30° F. 70 megohms, 

The following table summarises the elements of the different 
copper wires used in the Post Office :— 


Harp Coprer 


Welght per statute | |B | 3 
150 | 146} so | 97 954 | 98 | 490 25 6°05 "50 
200 | 195 | 205 ja 110} | 113} | 650 | 20 | 453 | 50 


The wire is —e to very strict inspection. It is carefully 


gauged and tes for ductility and tensile strength. It is 
wrapped in six turns round its own diaw~’ +, unwrapped and 
again wrapped in the same way; and it must do this without 
breaking. A piece is then gripped by two vices at a distance 
from each other of 3 inches, one being fixed and the other slowly 
revolved until the wire breaks. The number of twists the wire 
withstands is shown by an ink mark put on the top of the 3-inch 
piece before the test commences and which forms, as the wire is 
twisted, a spiral on the wire whose number of convolutions are 
easily counted. 

The test for tensile monte is made by the direct application 
of a stress slowly augmented until the wire breaks. 

The following table gives a record of some recent tests made at 


Wrapp'ng and unwrapping Re-ist- 
= round own diameter. B.W 
test. in mils.| in3”, — =) Fin 
On. | Off. On. on. 02. ohms, 
Specification.| 97°0 | 25 490 | 6:05 
1 975 | 30 |6|6/6/6 6]...| 510 | ...... 
2 2 503 | 
3 97:4 | 40 508 | 
4 980 | 41 520 | ...... 
5 975 | 27 6}. 
6 . | 28 615 | ...... 
7 979 | 25 
8 98:0 | 30 |6|;6/6/ 1) 520 5°750 
9 97°5 44 6/6/6/6/6 
10 98°0 | 45 | 
11 97°5 24 
12 27 /6/6 6 | 6 512 | 5878 
Averages ... | 97°5 | 3216|6/6)|6 6 . |#513°41) 5814 
| | 


* N.B.—This equals 30°6 tons per square inch. 


It will be seen that the tests in all cases exceed the spevifica- 
tion figures. The average resistance was 5°8l4w per mile, and 
this, for 97°5 inch diameter, is equivalent to 98 per cent. of pure 
copper. 

Bo tiruch depends on the care and accuracy with which copper 
wire is erected that an entirely new mode of wiring or putting up 
the wire has been introduced. Hitherto it has been customary to 
regulate the sag of iron wires by reference to a dip of 24 inches in 
100 yards, and to vary this for different spans and different tem- 
peratures by reference totables. But foremen were governed very 
much by rule of thumb and regulated simply by eye. This would 
never do for copper, so special dynamometers or draw vice have 
been designed and fitted with Salter’s springs, properly graduated, 
and the wire is always regulated to the proper tension. 

The following table shows the corresponding sags and stresses 
of iron and copper wires under varying temperatures. It is based 
on the present specification for each form of conductor, and is 
calculated to allow a factor of safety of 4:— 


TABLE sHOWING SAGs AND STRESSE3 WITH VARYING SPANS 
AND TEMPERATURES FOR IRON AND COPPER WIRES. 


At 22° Fahr. | At4o° Fahr.| Ats8° Fahr. At 76? Fahr. 
| 


low winter | ordinary | average 
— temp. | winter | summer | summer 
| (hard frost.) | temp. temp. temp. 


of | stress | Dip | Stress 
wire, Yds. ft. in. 1 


| 
Stress Dip Stress 
bs. | ft. n. 


if | Ibs. ft. in. Ibs. | ft.im. | Ibs. 
No. 74 iron... | 13, 270 39 227 4 33) 200 83 180 
90.2 6% 270 3 13 219 3 2% 190 & 0; 169 
80 2 0} 270 2 7) 210 3 178 3 5% 157 
| 70 L 6} 270 21}, 198 2 6} 164 2 10] 143 
| L 1% 270 1 8 | 184 Of 148 2 43 128 
94 270 1 34) 165 73/130 1 113 110 
| 
No. 10} iron..| 1003 19 185 3.9 | 113 34) 100 8% 90 
| | 
150 Ibs. hard 1002 8 12037 89 4 3% 74 £11) 64 
drawn copper, 90/2 2/120 31) 84 3 9} 69 4, 60 
No. 124 8% 120 26% 80 3. 2) 64.3 8% 54} 
38) 120 219 73 2 8% 57,3 23 49 
60 |) 118 120 66 2 34 51 8} 43 
50) 58110, 44 2 364 
| 
100 lbs. hard 1002 8, 59/4 3% 49 4113 43 
drawn copper. | | | 
No. 14 | | | \ 


The minimum temperature is taken at 22 deg. F. Ordinary 
winter temperature may be taken at 40 deg., average summer 
_ rature at 58 deg., and the temperature of a hot day at 

) deg. 

These figures serve the same practical purpose as the use of 
thermometers, which, if placed in the sun, would not asa rule 
record the actual temperature of a wire in course of erection. _ 

The stress, as measured by the new dynamometers, should in 
in all cases correspond with that shown in the table for a given 


Be fue the Oakamoor Works of Messrs. Bolton and Sons :— 
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conductor and average span under the temperature prevailing 
during the erection of the wire. This stress will vary for 
different spans at the same temperature ; but the figures opposite 
the average span for any given line and temperature are those 
employed in practice. 

Sags and stresses for copper and iron wires do not vary in the 
same ratio under changes of temperature owing to copper having 
a higher coefficient of expansion than iron. With spans of less 
than 80 yards the difference is not so great as to render it unsafe 
to run iron and copper wires together, but as spans increase 
beyond this length some danger of contacts may arise, and a 
slight departure from the tabular results may then be permitted 
to obviate this difficulty. For example, in special instances the 
copper may be run with a greater dip or the iron with a lesser 
one. It is, however, better not to run copper and iron together 
on spans exveeding 80 yards. 

In drawing up this table the following formule were em- 
ployed :— 


2 tn. ak 2 2 


where a = span, d = dip, t = stress at insulator, w = weight of 
unit length, and s = length of wire in span. 


Coefficient of expansion for iron 0000123 per deg. C. 
copper ‘0000172 ,, 

w for 400 Ibs. iron 075758 per foot. 

150 ,, copper 028409 ,, » 

” 100 ” ” 018738 »” ” 


The wire is bound to the insulator by finer copper wire, and a 
sample of the way this is done is shown on the table. 


” 


Two wircs are whipped round the line wire from B to E, thence back to D; then 
frm the wpper side of the line wire they are taken round the neck of the insulator 
to the un ter side of the line wire at C, back over the first layer to b, and then taken 
on as a single layer to A. 

The length of wire required for each binder is :— 
For 150 Ibs, line wire oe .. 62 laches, 


The binding wire weighs 50 Ibs, per mile, and 1s No, 173 B.W.G. . 


Copper wire requires very careful handling. Flaws, indenta- 
tions, scratches, kinks, and similar injuries act very much in the 
same way as diamond scrat.hes on glass. Special drums, fitted 
with breaks, have been designed and made so that the coils of 
wire may be unwound under tension, like a reel, to prevent 
the possibility of kinking, or putting unnecessary turns in the 
wire. 

The joints are the ordinary Britannia joints, whipped with No. 
20 tinned wire, chloride of zinc or Baker’s fluid being used as a 
flux for soldering. It is only necessary to avoid the continued 
application of heat, for heat softens and weakens the wire ; quick 
soldering is therefore essential. 

Copper wire being practically free from electro-magnetic inertia 
or self-inducticn, its time constant, or the amount of retardation 
it exercises on the rate of flow of electricity, is simply the product 
of its capacity x, and resistance R. 


K R for 400 lb. iron is “os ... ‘2116 per mile, 
and for 150 lb. copper is... 
But iron has electro-magnetic inertia, which still further retards 
the rate of working; and therefore the speed on a copper aerial 
_ ought to be at least three times greater than that of an iron 
ine. 

This influence of self-induction is extremely difficult to explain. 
An analogy sometimes assists explanation, but it more often makes 
confusion worse confounded. 

Supposing we had a water pipe of circular section, made of some 
material which was remarkably sensitive to cold, and which would 
contract in section along its whole length with the slightest 
motion of the water, and that the amount of this contraction 
varied with the rate of motion of the water, then when the water 
commenced to move, the circular section of the pipe would 
diminish in area, the flow of water would become checked, and 
the faster the water flowed the more the passage would become 
choked, therefore the less the quantity of water which would be 
discharged in a given time. ‘I'his is analogous te the effect of 
self-induction in a circuit conveying rapidly alternating currents 
of electricity ; the whole passage becomes choked throughout its 
length, and less electricity is discharged in a given time. In the 
former case, it is as though the head driving the water through 
the pipe were diminished ; in the latter case, it is as though an 
opposing E.M.F. were set up in the wire diminishing the value of 
the original driving power. In each case the effect may be said 
to be due to the creation of a spurious resistance to the motion 


set up by the motion itself. The effect of friction on the flow of 


fluids is by no means dissimilar to that of self-induction. Any- 
how, this self-induction, or as it is better known in its general 
sense, electro-magnetic inertia, is a serious hindrance to rapid 
telegraphy and to long-distance speaking on telephones. It has 
now been practically eliminated from the line by the use of copper 
wire, and no other material should be used for telephones. The 
so-called phosphor and silico bronzes, when of high conductivity, 
are in reality very nearly pure copper, and may be classed with 
copper. 

We are now erecting a new copper wire from London to New- 
castle, another from Newcastle to Leith, and a third from London 
to Doncaster. 

We have put up 350 tons of copper during the last three years. 


Discussion. 


Sir James Dovatas: I do not gather that Mr. Preece tells us 
the difference in resistance between the pure copper wire and the 
joint that he recommends. 

Mr. Preece: There is no difference; the joint is absolutely 
devoid of resistance. 

Sir Freperick BramMwe it asked what was the variation in 
practice in the tension of the wire, both iron and copper, with 
such ranges of temperature as are ordinarily—or extraordinarily 
—met with in this climate. He would also like to know what was 
the objection to taking the wires to a spring on the pole which 
would yield with a definite tension, which tension would not be 
much increased within the small range needed to maintain the 
catenary. 

Mr. Preece said the ranges in iron varied for iron from 
270 Ibs. in winter to 180 Ibs. in summer, and the difference of dip 
or sag was from 3 feet 1 inch in winter to 4 feet 8} inches in 
summer. In copper the range of stress was between 120 Ibs. in 
winter to 64 lbs. in summer, and the difference in dip was from 
2 feet 8 inches in winter to 4 feet 11} inches in summer. That 
was the answer to Sir Frederick Bramwell’s first question. 
With regard to his second question, or suggestion, he thought it 
would be impracticable, because it would be essential at every 
pole to have a joint, and joints, although practically offering no 
resistance, were always looked upon as undesirable. They had their 
wires drawn out into coils of great length in order to prevent the 
possibility of breaking any wire, and if a dynamometer of any sort 
were added it would be necessary to fix it in some way or other 
with loose joints. If Sir Frederick Bramwell could show how it 
was possible to attain his object in a practical manner, he (Mr. 
Preece) would be very glad to hear it. 

Sir Frepk. BramMweE tt said that all he suggested was that 
there should be a piece of slack wire going from one spring to 
another, the catenary curve starting from each spring. If that 
were done they would get a much more uniform stress than that 
obtainable at the present time. He would be glad tobe informed 
why it was that the copper wire was so much stronger per unit 
than the iron. He thought it would be most desirable that Mr. 
Preece should turn his attention and the services of his trained 
staff to this question, and to the devising of some mode of hanging 
wires that would not cause London to be in the horrible condition 
it was in last winter, when they had a network of wires about 
their ears. It seemed to him that there could be no difficulty— 
he had a model of the thing which he thought was required in his 
office—in so hanging wires as to take care that there should be 
no increase in the strain. He thought that by the method he had 
suggested of a yielding attachment, the catenary would in all 
states_of temperature be very fairly preserved, and but little 
variation in the stress be caused. Moreover, it was unquestionable 
that the accumulation of moist snow upon the wires would be 
mitigated in the same manner by an apparatus which would allow 
the depth of the sag to increase as the pressure~came on. 
The wires might, of course, come into contact and so spoil the 
working, but it would be very much better for that to be the case 
for two or three hours than to have the wires down for weeks. He 
could not see the least difficulty in doing what he had suggested. 

Mr. RicHarpson remarked that copper wire is cheap, and that 
the present time presents a favourable opportunity of substitut- 
ing copper for iron, the former being of greater advantage elec- 
trically and also in avoiding accidents. 

General WesBER asked Mr. Preece if his experience had given 
him any results as to the strain at which the copper wire which 
is now used by the Post Office begins to stretch, and to stretch 
so as to affect seriously the regulation of the wires, and also if he 
had made any comparison between the stretching conditions 
of that copper and those of silicate bronze wire. He would 
further like to ask him if he believed that the use of a draw vice 
with a spring was a better test of the sag of any span than that 
which had been always used within his recollection by those who 


“had to deal practically with the matter, that was by the touch. 


A good telegraph wireman had an instinctive touch which enabled 
him to tell, when he placed the fleshy part of his hand to the 
wire, if the wire was strained to the right catenary, in the same 
way that a good cook could always tell the temperature of her 
oven by touching the handle of the latch on the oven door with 
the palm of her hand. He had over and over again tested the 
intelligent touch of foremen, and had almost always found that 
the catenary strain was that which Mr. Preece had laid down as 
the proper strain. With regard to the subject mentioned by Sir 
Frederick Bramwell, a good many telegraph engineers 20 or 30 
years ago thought it very desirable to have some attachment on 
the poles to yield to the strain of the wire in exceptional circum- 
stances, but he (General Webber) desired to fully bear out what 
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Mr. Preece had said, from the telegraphic construction point of 
view. In the first place there would be an increase of resistance 
due to the increase of joints, for although nominally there was 
no resistance in the joints, they were extremely objectionable. 

Prof. Perry thought General Webber had not quite apprehended 
the way in which Sir F. Bramwell intended the spring attachment 
to be made. The suggestion was to employ a slack wire between 
two gripping springs, without a break.- He (Prof. Perry) thought 
there was sufficient genius amongst electrical and telegraph 
engineers to have evolved that method long ago had there not 
been, as General Webber said, a practical objection. With regard 
to the measurement of tension, Mr. Preece’s method was very 
valuable in the actual putting up of the wire. But he had 
always thought it would be a good thing to know what the tension 
was in the erected telegraph line. Major-General Webber had 
suggested that the touch of a man’s hand was sufficient; if it 
was absolutely true, and could be relied upon in the case of a 
great many linemen it was probably sufficient. But the method 
employed when erecting a telpher line might possibly be practi- 
cable. He did not know whether the thinness of the telegraph 
line would make that method of no avail. After a tremendous 
lot of thought as to how they should measure the tension, it not 
being a good thing to bring instruments to measure exactly what 
the sag was, he (Prof. Perry) hit upon the plan of vibrating the 
rod, and found that by this means he could tell with remarkable 
accuracy what the sag war. They took the number of vibrations 
in a quarter of a minute, and if it was over 37 they slackened up 
the line, and if it was under 33 per quarter minute they tightened 
up the line. He would like to add that he shared Mr. Preece’s 
objection to certain analogies which were made. He thought the 
analogy of Mr. Preece with regard to self-induction in wires, 
although it carried them a little distance, would carry them only 
a short way. The idea underlying the analogy was that when 
the current became steady there was a slight additional resist- 
ance due to self-induction ; but they knew that when the current 
was steady there was no longer this spurious resistance. 

Sir Freprerick BramMweE.t: Will the meeting assume that Iam 
a post, and that my two fingers are two spring arms attached in 
some way to this post, and that the telegraph wire runs from one 
post to another right and left of me. In between my two fingers 
there is a slack piece. The weather becomes cold, the wires con- 
tract, the catenary rises, the stress increases, and the result of 
that is that my two fingers are drawn apart, because they are 
only spring attachments which yield under a given amount, and 
they are enabled to do it by this piece of slack wire between. 
The temperature rises, the catenary by temperature falls, the 
strain decreases, and the fingers come together. I cannot see in 
any way that that involves another joint or any difficulty. You 
do not break the wire at all, but simply attach it to two yielding 
points instead of to one rigid point. The probability is that it would 
be better to have a pair of yielding points between the poles. I see 
no joint or difficulty, but, as Mr. Preece and General Webber both 
say so, I assume that they are right, but I should like to hear 
their explanation. 

Mr. Presce: I withdraw the expression. You have explained 
yourself so clearly that I see there is no necessity for an addi- 
tional joint in the wire. Would you kindly tell us what happens 
when you come to the limit of your spring ? 

Sir Freperick BrRamwELL: You would be as badly off then as 
before, but before that you would be very much better off. One 
may as well take the benefits that are to be got until you come to 
the extreme point, and when you come to the extreme point you 
must put up with that with which you would have had to put up 
inevitably. 

General Wesser: What Sir Frederick Bramwell has said 
admits of a complete answer from a constructional point of view, 
but I think Mr. Preece will probably explain that, as to the 
necessity of terminating wires instead of coiling them round the 
attachments, so I will leave it to him in his concluding remarks. 

Mr. F. Varuey pointed out that a practical objection to Sir 
Frederick Bramwell’s proposal was that the number-of insulators 
in the line would be doubled, and the insulation, therefore, 
reduced to one-half. 

Mr. Preece said it was a very difficult thing to answer offhand 
a practical suggestion like that made by Sir Frederick Bramwell. 
He was bound to admit that he had thrown out suggestions that 
deserved serious consideration. Sir Frederick’s argument was 
based principally on the fact that the wires, especially in the 
earlier part of the year, were lying about broken for weeks in 
London. He might say that the trouble arising from snowstorms 
and tempestuous weather did not affect the Post Office system, 
with which he (the speaker) was immediately connected, for in all 
large cities, without exception, their wires were placed under- 


ground, and in large cities that was the only practical and proper ~ 


way to deal with the question of danger from overhead wires, if 
there was any danger. For the 40 years during which telegraph 
wires had been overhead there had been only two instances of loss 
of life, and those. two were solely due to carelessness. The cry of 
danger from overhead wires that was raised was virtually all 
moonshine. It was formerly the practice of the lineman, by 
means of their winders, to tighten the wire at every quarter of a 
mile in summer, and to slacken it in winter; but this was found 
to be an unnecessary trouble, and the mode of binding in at every 
insulator had since been adopted. If it were simply a case of snow 
adhering to the wire no harm would arise, for the wire would be 
strong enough to bear the weight of the snow; but when the snow 
was accompanied by a gale of wind, blowing at a pressure of 15 
Ibs. to 20 lbs. per square foot, the tension of the wire became so 


great thatit would carry away Sir Frederick Bramwell’s tension 
regulators, posts, and everything. During the gale experienced 
in the early part of the year, when the snow, wind, and frost 
conspired together, poles of 12 inches diameter that could bear he 
could not say how many tons per square inch of pressure were 
snapped off like matches, and his experience when those snow- 
storms came (which they only did, fortunately, once in 10 years) 
was that there was no practical device ever suggested that would 
enable them to getover the difficulty. In reply to General Webber, 
he might say that the stretch of copper wire was very small 
indeed, rarely, in fact, exceeding 4 per cent. The wire almost in- 
variably broke before it was stretched to that extent. He 
drew no distinction between copper and silicon bronze. All the 
wire that had been supplied as silicon bronze had turned out to 
be copper, and copper it virtually was. He regarded Prof. Perry’s 
suggestion, that they should see how far his method of vibrations 
would apply to light wires, as a very good one. He went over the 
particular Welsh line referred to in his paper with the express 
object of seeing what influence the changes of temperature had 
upon the stresses of the wire and the sags, and at a great many 
different spots he inserted in the line wire a dynamometer so that 
they had the direct pull of the wires measured, and he found the 
results to be eminently satisfactory. It showed that their calcu- 
lations, with the exception of one trifling error, were exact, and it 
showed also that the wire stood the winter well. Of course he quite 
agreed with what Prof. Perry said about the analogy for self- 
induction. There was really, scientifically, absolutely no connec- 
tion whatever between the flow of water in pipes and the flow of 
electricity, but still, to his mind, it was the only possible mode in 
which he could bring to the knowledge of the section what the 
throttling action of induction was. He should show in Section A. 
next day that the use of copper wire practically eliminated self- 
induction from their wires altogether. 


ON THE COEFFICIENT OF SELF-INDUCTION IN 
TELEGRAPH WIRES. 
By Wituiam Henry Preece, F.R.S. 
(Section A.—Mathematical and Physical Science.) 
Tuesday, September 6th, 1887. 


A CONSIDERABLE amount of attention has been devoted during 
the past two years to self-induction in apparatus, and various 
methods have been proposed and instruments devised to measure 
the coefficient, . These methods are of very little consequence to 
telegraphy, for electro-magnetic inertia (a much better term than 
self-induction for the general phenomena) has been entirely 
eliminated from high-speed telegraphic apparatus. It remains, 
however, an important factor in iron wires when they are used for 
high-speed telegraphy and for telephony. In a paper read before 
the Royal Society on March 8rd of this year on the limiting dis- 
tance of speech by telephone, I excluded electro-magnetic inertia 
as a factor in considering the time constant of copper wires, but 
as my measurements were not then complete I was unable to 
embody them in that paper, or to give the reason for not doing so. 

The coefficient (L), which is a length, and throughout this paper 
indicates the number of units of 10° centimetres involved per 
mile, is very simply determined on circuits fitted up with Wheat- 
stone apparatus on the duplex system, for the compensating coils (R) 
are double wound so as to be entirely free from any self-induction, 
while the line wire itself, if subject to it, will vary the effective 
resistance according to the well-known law dependent on the 
frequency of the periodic currents. When a Wheatstone trans- 
mitter (T) works at the rate of 50 words per minute, its frequency 
(p) is 20 per second, and when working at 250 words per minute its 
frequency is 100, so that at that speed 2 x p or m = 628, and, 
therefore, m? = 400,000 approximately. 


Now, since r the actual resistance per mile to steady currents 
becomes when these currents are periodic (r? + 1? m?) 4—some- 
times called the throttling or spurious resistance—it will follow 
that 1? must equal -000025 to increase r by unity. But with 
copper wire of 270 miles long, delicately and sensitively balanced 
by steady currents, it has been impossible to observe any change 
whatever in the value of R when m = 628, and therefore Lt? must 
be less than 45th of this amount, or less than ‘00000001. 1 is 
therefore so small for copper that it may be neglected. 

It must be remembered that the currents employed in high- 
speed telegraphy differ but very little in frequency from those of the 
dominant notes employed in telephony. We have worked from 
London to Bristol at the rate of 600 words per minute. This 
means a pitch of 240, which would give a value to m of 1,507. No 
difference whatever can be perceived, even at this high speed, in the 
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character of the currents employed to distinguish them from those 
used for the transmission of slow signals through cables, or from 
those required for telephony. 

I have spoken with telephones over 270 x 2, or 540, miles of 
copper wire with a clearness of articulation that is entirely 
opposed to the idea of the presence of any measurable magnitude 
of L. 

It is, however, quite another matter with iron. 

I have adopted several methods of measuring L in iron wire. 

1. The duplex method. 
2. The direct measurement of the time constant. 
3. The limiting distance of speech. ; 

1 The duplex method is the same as that used for copper 
wires. R’ = /(R x L? m’), 

r is the actual total resistance to a steady current. 
R’ is the observed total resistance due to frequency =~ : 


Two circuits of different resistances were taken, the one a 
metallic loop, 230 miles long, through Birmingham; the other a 
bw to Anglesey, 250 miles, using earth as return, each wire being 
of iron. 

R = 3480w. (a) 
3560w. 
m= 2x x 100. 

L came out = ‘00517. 
R = 3000 
3050 
m=27 x 80. 

L came out = ‘0048. 

The mean of these two observations is ‘00498. 


(b) 


L 
2. The direct measurement of the time constant (i) was taken 


with a chronograph similar to that described in my paper [Proc. 
Royal Society, March 3rd, 1887], on two wires erected on the 
same poles between Barnet and Newcastle, a distance of 261 miles, 
the one, No. 14 copper,and the other, No. 7} iron. 
The copper wire circuit— 
Resistance = 


Capacity = 7°44 microfarads 
Insulation = 47°6 megohms. 
The iron wire circuit— 
Resistance = 34330 
Capacity = 8:13 microfarads 
Insulation = 36°4 megohms. 
The time constant was for— 
Copper ‘0044 second. 
Iron 00667 


If we neglect self-induction, then, the time constant being K R, 
or the product of the total capacity and the total resistance, we 
have K R for 

Copper circuit = 19678 
Tron circuit = 27910 


27910 x 004, 
19678 = "00624", 


which should have been the time constant of the iron circuit if 
there had been no self-induction; but the time constant was 
‘00667, and the difference, -00043, was that due to self-induction 
in the iron wire. 

The actual length of iron wire is 255 miles, and its resistance 
3068 ; hence L = °0051. 


3. The limiting distance of speech test is given in my paper 
read at the Royal Society. I there pointed out that the distance 
to which we can speak varies in the ratio 

Tron __10000 
Copper ~ 12000’ 
and that this difference is due to the presence of electro-magnetic 
inertia in the iron. 

Now, if we assume that in the formula 

= alKr 

r becomes /(r* + L? 
Then it will be necessary for r, which is ordinarily 12w per mile, 
to become 19w to account for such a change, and the following 
— the different values of m and L, which will give this 
result :— 


_ Taste. 
Values of “r? + 1? m? for No. 7} iron wire. 


Values Values of L. 
of 
me 0015 | 002 | -003 | 004 | 005 | -0100 
0 | 12,000 | 12,000 | 12,000 | 12,000 | 12,000 | 12,000 
100 | 12,001 | 12,002 | 12,004 | 12,007 | 12,010 | 12,042 
250 | 12,006 | 12,010 | 12,023 | 12,042 | 12,065 | 12.258 
500 | 12,023 | 12,042 | 12,093 | 12,165 | 12,258 | 13,000 
1,000 | 12,093 | 12,165 | 12,369 | 12,649 | 13,000 | 15,620 
1,500 | 12,209 | 12,369 | 12,816 | 13,416 | 14,151 | 19.209 
2,000 | 12,369 | 12,649 | 13,416 | 14,422 | 15,620 | 23.324 
3,000 | 12,816 | 13,416 | 15,000 | 16,971 | 19,209 | 32.311 
3,600 | 13,159 | 13,994 | 16,144 | 18,745 | 21,633 | 37,947 
5,000 | 14,151 | 15,620 | 19,209 | 23.324 | 27,731 | 51.420 
9,420 | 18,538 | 22,337 | 30,702 | 39,545 | 48,604 | 94.961 


If we take 1 as ‘005 it will follow that the value of m is 3,000, 
and therefore the dominant pitch in speech when transmitted by 
a telephone would be 480, but this point requires further inquiry, 
and I am now engaged in investigating it. 

The value of t for iron wire is therefore by the 


Duplex method ... 
Direct measurement 


-00498 
“0051 
Mean result 00504 


I have assumed the value of tL in copper to be 0; but let us, on 
the other hand, consider that it bas some appreciable value. This 
value would reduce the ascertained value of & in iron when the 
two are directly compared. But the concordance of the results 
justifies the conclusion that the value of 1 in iron is ‘005, and 
therefore inversely it justifies the assumption that L in copper 
approximately = 0; for if it did not, then we should see a differ- 
ence when comparing copper and iron less than that observed by 
the direct measurement of iron alone. 

Since we are dealing with circuits precisely in geometric form, 
the value of t will approximately be— 


Copper 

Iron ~ 
pis usually taken for iron wire as equal to 300. If that be so, 
then 1 for copper, assuming that for iron to be ‘00504, should be 
‘0000168, which is small enough to be neglected. But* Prof. 
Ewing, F.R.S., has shown that for very soft iron wire strongly 
vibrated, » may be taken as high as 2,000, and that values of 
1,000 and upwards are quite likely to be found in practice. If p 

is 1,000 1 for copper would be ‘000005. 

The virtual absence of electro-magnetic inertia in copper is 
leading to its extensive adoption for telegraphy, and no other 

wire should ever be used for telephony. 


Discussion. 


Prof. Lamp: May I ask Mr. Preece a question about the 
formule ? The value of m there is proportional, if [ understand 
aright, to the frequency of the electrical disturbance—the fre- 
quency of the vibrator. If I remember rightly, that formula is 
obtained on the supposition that a variation in the strength of 
the current follows what we call the simple harmonic law. If I 
understand aright, the alternations in the current produced by 
that vibrating piece would not follow that law, except approxi- 
mately. 

Mr. Preece: Excuse me; they follow exactly. 

Prof. Lams: I wish to ask that point; I may have misunder- 
stood tixe nature of the vibrating piece in that way as a mere 
alternating make and break. I wish to ask whether there was any 
indication of the want of correspondence between the formula and 
the facts in consequence of that assumption. 

Mr. Preece: As a matter of fact, I have drawn this more for 
illustration than for any other purpose. Currents passing to long 
lines follow the periodic law; they arrive at the distant end in 
well-marked indications, as I have drawn them upon the board. 
When the Wheatstone transmitter runs at the rate of 600 
words a minute, its frequency is 240 ; that is, there are 240 
periods following exactly:‘the harmonic Jaw. Therefore, used in 
that way, I think you may regard that this formula, derived from 
the periodic law, is true as applied to the duplex system. 

Prof. Lamp: 1 understand that there is distinct evidence in all 
these experiments that the form of the curve representing the 
current is closely represented by the curve of sines. 

Mr. Presce: Exactly; it is a distinct representation of the 
curve of sines. 

Prof. Ew1na: I should like to draw attention to a calculation 
made some years ago with regard to the relative self-induction of 
a certain circuit in which the wires were supposed to be non- 
magnetic and a circuit in which the wires were supposed to be 
magnetic. It was extremely satisfactory to have from Mr. Preece 
this experimental verification of what the calculation referred to 
anticipated with regard to the relative self-induction in the two 
cases. It was in the Philosophical Transactions for 1885, and 
referred to the case of two long parallel straight conductors, the 
radius of which was assumed to be 2 millimetres, and the dis- 
tance between them assumed to be 20 centimetres, something like 
the proportions we have in a telegraphic circuit. The current 
used—for the result depends upon that—was assumed to be 5th 
of an ampére. In the extreme case of a very soft wire subject to 
continuous vibration—a state of things which is realised to a 
certain extent in telegraphic circuits, the vibration of the wires 
being indicated by the fact of their emitting a continuous hum— 
in that case the application of Maxwell’s formula for the calcula- 
tion of self-induction gives a ratio of something like 1,000 to 1, or 
rather more than the relative self-induction of the iron circuit and 
the copper bronze in the non-magnetic circuit. It is exceedingly 
interesting to find from Mr. Preece’s observations that the self- 
induction in the copper circuit is negligibly small compared with 
that of the iron circuit. 

Prof. Sr.vanus Tompson: I should like to ask Mr. Preece 
whether he found any sparks at that vibrating contact. I have 
used some similar methods for measuring self-induction between 
different bodies, employing an electro-magnetic tuning fork, and 
I must confess my results showed a very considerable departure 
from the true harmonic law when it was brought into contact and 
then separated. It made a great difference whether the contacts 


* Phil. Trans., Part IT., 1885, p. 568. 
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were actually in contact through half the period or whether they 
only made contact through a third part of the period. The 
amount of the adjustment forward or backward of the contact screw 
also made a great difference in the accuracy of the results, and I 
fancy Mr. Preece’s results, unless they are as perfect as he seems 
to think, would be improved by the introduction of another thing 
between the vibrating contact and the divided circuit in which 
these bodies are and in which the self-induction is to be measured. 
Instead of applying an intermittent current from my vibrating 
tuning fork, I made the current pass through the primary of an 
induction coil, the scondary of which gives me the currents to be 
used for self-induction. In that way I got much more constant 
results, for the simple reason that by translating these currents 
from a primary to a secondary, they gave results of a much more 
truly harmonic type than in the other case. Neither of them 
was harmonic, but there was a nearer relation in the second case 
than in the first. 


AMERICAN NATIONAL ELECTRIC LIGHT 
ASSOCIATION. 


ON STORAGE BATTERIES FOR ELECTRIC 
LOCOMOTION. 


Discussion. 
(Continued from page 267.) 

Dr. Moses said: I would like to ask a question with regard to 
the running of street cars. That seems to me a most important 
application of the secondary battery. Will Mr. Reckenzaun give 
us the weight of the car he speaks of as being in use in Phila- 
delphia, and which he wants us to go and ride upon? I am 
anxious to know exactly what strength the car has so that we 
may not break it down. 

Mr. Recxenzaun: I have given the weight of the batteries in 
the car that we use in Philadelphia. There are 80 cells. Each 
cell weighs 40 lbs. The average horse-power is six. Sometimes 
we only use two, and sometimes when going up grades of 5 per 
cent. we use as much as 12 horse-power. We never carry more 
than 50 passengers, because it is impossible to put more than 50 
into it. There are seats for 24, and the rest have to stand on the 
platform steps and in the passage-way. 

Dr. Moses: What time does it take for you to change your 
batteries ? 

Mr. Reckenzaun: The change of batteries should take three 
minutes when properly managed. One set of cells is drawn out, 
and a freshly charged set put in. It takes exactly the same time 
to charge the cells that it does to discharge them in working the 
car. One reserved set is sufficient to keep the car continually 
moving. 

Dr. Mosrs: What loss of energy do you find accompanies the 
mere changing of the batteries ? 

Mr. Reckenzaun: Well the car is pushed into the depédt where 
the cells are being charged. Therefore there is no moving of the 
cells required except taking them out of the car and pushing the 
fresh one in. One man can attend to that. 

Dr. Moses: What loss of energy is there from allowing bat- 
tevies to remain unused ? 

Mr. Reckenzaun: Practically nothing. Probably if the bat- 
tery were to stand charged three months in a dry place, provided 
the exterior box is dry, the loss might be 10 per cent. I have 
purposely had a set of cells stand two years charged and never 
used. I found after two years that there was still a small amount 
of energy left. As regards the loss of efergy by standing idle, it 
is practically nothing ; because no one wculd think of charging a 
battery and letting it stand idle three months or a year. I 
have made experiments in London wth a loaded car pulled 
by two horses. I put a dynamometer between the attach- 
ment of the horse and the car, so as to ascertain exactly 
the pulling, measured in pounds multiplied by the distance 
traversed in a minute. You will be surprised to know that two 
horses, when doing their easiest work, drawing a loaded car on a 
perfectly level road, exert from 2 to 3 horse-power. I have men- 
tioned a car in Philadelphia where we use between 2 and 12 
horse-power. Each horse is capable of exerting 8 horse-power for 
a few minutes, and when a car is being driven up a grade, the 
same as I see in Boston, for instance, pulling a load of passengers 
up these grades, those two horses are exerting from 12 to 16 
horse-power—mechanical horse-power. That is the reason that 
street car horses cannot be run more than three or four hours out 
of the 24; they would be dead in a few weeks. 

Mr. Puetrs: Are you prepared to give an estimate, approxi- 
mately, as to the life of the cells? How Iong would it be before 
they would have to be entirely renewed ? 
= Mr. Recxenzaun: As to the life of the cells, if expressed in 
pounds, the estimate amounts to nothing at all. The life of the 
cells must be expressed upon the principle of ampére hours or the 
amount of energy given off through them. Street car work 
requires that the cells work their hardest from 15 to 16 hours a 
day. The life of the cells is to be divided first into the life of the 
box which contains the plates. This box, if appropriately con- 
structed of good materials, will last many years, because there 
is no actual wear. The life of the negative plates will be very 
considerable, because no chemical action is going on in the 
negative plate. The negative plate consists almost entirely of 

spongy lead.. The depreciation of the battery is entirely due 
to the oxidation of the positive plates. If we make a 


battery of plates one-fourth of an inch thick, it would last many 

ears; but for street car work that would be far too heavy. 

herefore we make the positive plates a little more than one- 
eighth of an inch thick. I find that the plates get sufficiently 
brittle to almost fall to pieces after the car has run daily 
15 hours a day for six months. The plates then have to be 
renewed. But this renewal does not mean throwing away 
entirely all the plates. The weight is the same as before, because 
no consumption of material takes place. We take out peroxide of 
lead instead of red lead. That peroxide if converted into metallic 
lead produces 70 per cent. of metallic lead, so that there is a loss 
of 30 per cent. in value. Then comes the question of the manu- 
facture of these positive plates, which, [ believe, at the present 
ps are rather expensive, about 8 cents a plate for the labour 
only. But I believe the time will come when battery plates will 
be manufactured like shoe nails and the process of renewing the 
positive plates will be a very cheap one. 

Mr. Martin: How much is the expense for each car mile ? 

Mr. Recxenzaun: The motive power costs 2 cents per car mile ; 
that is, the steam power and attendance for charging the 
batteries. We have to allow twice as much for the depreciation 
of a battery at the present high rate at which we have to pay for 
the battery, $5 a box for each cell. But I believe that as soon as 
the storage battery industry is sufficiently extended, the total 
cost for propelling these cars will be not more than 4 cents a mile, 
or about one-half the cost of the cheapest horse traction. 

Mr. Martin: There is one point that embarrasses me very 
much. We have here to come into competition with the cable 
system, which is not known in Europe. Cable roads are 
in operation in most of our large cities where the storage 
battery must find its chief scope in life. I have seen various 
estimates of the amount of power required to operate the cable 
railway. I have seen some statements to the effect that there 
is a loss of 80 per cent. I would like to ask Mr. Reckenzaun 
whether, since his arrival in this country, he has looked that 
up. 

r. Reckenzaun: I have made some very careful observations 
of the cable tramway in Philadelphia, which is quite an extensive 
system. I have never been able to ascertain the exact amount of 
waste in pulling the cable itself. But I have it on the authority 
of certain technical papers that there is a waste of about 8 per 
cent. There is a difficulty about introducing cable tramways. It 
is necessary to dig up the streets and interfere with the roadways. 
I have been told that the cable arrangements in Philadelphia cost 
$100,000 a mile, and that the cable road in San Francisco cost 
more than that. One of the directors of the cable company in 
Philadelphia told me that if he had seen the battery system 
before the introduction of the cable he would probably have made 
up his mind in favour of it. The wear and tear in the case of the 
storage system is also considerable. There is a waste of energy 
in the dynamo; secondly, in the accumulator charged by that 
dynamo; thirdly, in the motor which is driven by the accumu- 
lator; and fourthly, in the gearing which reduces the speed of 
the motor to the speed required by the car axles; because it would 
be difficult to make a motor run at the rate of 80 revolutions to 
the minute, which is the number of revolutions on the street car 
axle when running at the rate of 10 miles an hour. Take all 
these wastes and you find in practice that you do not get more 
than 40 per cent. of the energy given by the steam engine on the 
car axles. But this is quite sufficient to make this system much 
cheaper than horse traction. 

Mr. Mansrigetp: Although I understand that the energy of 
these batteries would not be used except when needed, at the 
same time they would weigh a great deal when carrying them 
through the streets. I have figured somewhat on these prob- 
lems, and I am sstiil inclined to favour the more direct 
system. When necessity demands it we can run wires overhead 
through our streets. Then I would like to ask if he would give 
us any figures that he has in regard to the rate of loss that he 
would allow on an average load between the power necessary to 
carry the passengers themselves, and that to propel the car. 

Mr. Recxenzaun: I think I stated that the entire electrical 
apparatus is one-fifth of the weight of the car when filled 
with passengers. Now, if Mr. Mansfield had made any experi- 
ments with storage batteries he would have found that he could 
discharge the storage battery ad libitum, at the rate of 2 ampéres 
or 200 ampéres. I can get out of a storage battery almost any 
horse-power I like for 10 or 20 per cent. of the length of the line. 
The objection to the overhead system is not the want of beauty, 
but the want of practicability. You have to put your posts very 
high indeed so as to let great wagon loads of hay and all sorts of 
things pass underneath. And then you find that trouble comes in 
winter. When it is snowing hard a great. many difficulties arise. 
Yet I would advocate that system anywhere except in city traffic. 
As regards the loss, suppose that the resistance of the overhead 
lines is 1 ohm, to draw one car will take an average of 20 ampéres, 
and the only loss will be 20 multiplied by 20, that is 400 watts 
through line resistance. But if there are 10 cars on that line you 
get 40,000 watts loss of energy, unless you increase the conductor 
in proportion to the number of cars. If you do that, when you 
get 100 or even 50 cars, you can get an enormous conductor and 
have a sort of elevated railroad instead of a telegraph wire, a3 
most people imagne an overhead conductor to be. 

Mr. Smirx: Can we run dynamos during the day charged with 
these accumulators, and have them give out incandescent light in 
the evening ? 

Mr. Recxenzaun: The current required to run a street car is 
about 30 ampéres and an electromotive force of about 180 volte. 
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If cars are run in connection with an incandescent light 
station, wecanarrangeour apparatus so that we can usean E.M.F., 
say of 110 volts, and then we can put in a smaller number of cells 
with alarger capacity that will give a greater horse-power. We 
can charge them with 50 or 60 ampéres instead of 30. In regard 
to arc lighting machinery, the are lighting dynamo cannot well 
be used to charge the accumulators. That is to say, they can be 
used, but they would require such constant attention as to make 
them impracticable. 

Mr. Penpueton, of New York: The loss of power in drawing 
the cables in Philadelphia was ascertained at 50 per cent. In San 
Francisco it was 68 per cent. used in drawing the cables, 28 per 
cent. in operating the cars, and 4 per cent. in carrying passengers. 

Mr. Maittovx: I might say that I am myself largely interested 
in the problem of street car traction with accumulators, inasmuch 
as I happen to be consulting electrician for the company which I 
believe put the first street car propelled by accumulators into 
commission—a car run on the Madison and Fourth Avenue lines 
in New York city. Some of the data which I add by way of cor- 
roboration or comparison with those of my friend Mr. Reckenzaun, 
might, perhaps, be interesting. The grades on that line, as some 
of you may know, are extremely severe ; not only that, but they 
are long, so that they tax not only the capacity of the motor but 
that of the battery very severely. We have on one part of the 
line a grade of nearly 5} per cent., and there are a number of 
grades as high as 4 percent. Besides that, in several places the 
grades happen to be on curves, which add greatly to the effort 
required by the motor to propel the car. We have found that it 
was preferable to use two motors instead of one. We think it 
would be better to use motors rather larger than necessary in order 
to obtain larger efforts with a comparatively high efficiency. We 
use 130 cells, which weigh somewhere in the neighbourhood of 
3,000 pounds. The whole car, with the motor and batteries, 
weighs as nearly as possible about six tons, without passengers. 
This weight is altogether excessive, for which reason the car has 
very strong iron beams. It was strengthened in Europe before it 
was sent over here, with the idea that we might want to carry enor- 
mous weights upon it. One of the other questions that I wished toask 
Mr. Reckenzaun was as to the amount of electrical energy per mile 
that he finds necessary. I have found as the result of repeated 
observations, that we must count upon an electrical supply of 
energy eguivalent to from one to one and two-tenths electrical 
horse-power per car mile. This means that if we have a supply 
of electrical energy equal to, say 40 electrical horse-power hours, 
we have enough energy to run somewhere between 35 and 40 
miles. In practice we do not deem it expedient to exhaust com- 
pletely the capacity of the car, and we find that a run of 30 to 35 
miles is all that it is best to make in the ordinary everyday work 
of acar. We find therefore that in the average day’s run of 60 or 
70 miles it is necessary to change the accumulators twice a day. 
The car would start with a charge in the morning and would 
change somewhere about the middle of its work, irrespective of 
the number of hours that it had been in operation, because the 
number of hours run includes the stops. You will see, therefore, 
that the mere time necessary for changing the batteries becomes 
quite insignificant when there are only two sets of them to be 
changed in one day. In considering the expediency of a 
change, it becomes an important question to determine how 
quickly and how rapidly that change shall be made. It is 
there that the secondary battery system presents undoubtedly 
great advantages. If this system is to be operated by any over- 
head conductor or underground conductor, it is necessary that we 
should go at once to the expense of organising the system of con- 
ductors completely from one end to the other. _We must provide 
facilities, before we can run one car, for establishing a circuit for 
as many conductors as may be necessary. It does not matter 
whether part of the system is operated by electricity or part by 
horses, because they are independent of each other. The only 
thing that we have found in practice is that we have to be careful 

not to run into the otuer cars, because there is one point which 
you must bear in mind, which is this, that just the same as the 
electric light, when it first came, not only gave us cheaper light, 
but gave us more of it, so the electric street car system not only 
gives us very good locomotion, but gives us very much better 
speed. Now, in the upper part of the road in.which we have this 
system there is a suburban end which extends from 86th Street to 
Harlem. There are very severe grades there, but the patronage 
is not very large, and is more suburban than anything else. 
There they run some thirteen cars. Now, the superintendent of 
the road, with whom I happened to be on the car one day when 
they were making experiments, told me voluntarily that with the 
electrical street system it would be possible to give the people in 
that neighbourhood something very close to rapid transit. It 
would be possible to run all the cars at a much faster rate of 
speed—it would be permissible, under certain conditions, when it 
is remembered that the line is almost entirely in the suburbs of 
the city—and in that way the time of making the trip would be 
very much shortened. We found that we could very easily attain 
a speed of twelve miles an hour. Of course we are not at liberty 
to make very lengthy runs at that speed, but we have experi- 
mented with the line during the night several times, when the 
tracks were entirely free, and in that way we have been able to 
determine pretty accurately the rate of speed that might be main- 
tained. In regard to the charging of storage batteries by arc light 
circuits, there is perhaps some misapprehension in my friend’s 
mind. I do not think that with small dynamos it afin * be pos- 
sible to use them ; but in speaking of charging storage batteries 
as we understand it, commercially, it would no doubt refer toa 


few storage cells of an are light circuit. As the E.M.F. of the 
battery would be very much smaller in comparison with that kind 
of electric dynamo machine, there would be no difficulty whatever. 
The only disadvantage is that of the low rate of current to which 
the are light circuit has gradually been dwindling, and we find 
that in a great many cases it is not more than 6} ampéres. In 
that case it would take something like between 22 and 24 hours 
to effect a complete charge. There is another point of interest on 
which I would like to ask Mr. Reckenzaun a question. In speak- 
ing of the duration of the plate, I believe, if I mistake not, that 
he assumes the working hours of each battery at 15 perday. Now, 
if they are going to be changed until they will not be working 
that length of time, does he include in the operation of the battery 
the operation of charging as well as discharging ? 

Mr. Reckenzaun: In regard to using two motors on a car, there 
are several advantages which it has. I use two motors in every car 
in Europe, and always have from the beginning. One of them is, 
that in case of an accident to one motor the other will bring the 
car home; secondly, with two motors, we can vary the speed 
without changing the E.M.F. and the battery. If I want very 
much power I put two motors in parallel, getting four times the 
power that I do with one machine, and an intermediate power of 
two motors. There is another advantage of having two 
motors, and that is that we have two driving axles instead of 
one, and we can go up grades with almost double the facility that 
way, because the adhesion would be double. These are the main 
advantages arising from the use of two or more motors. You 
might introduce more eventually, perhaps. With regard to the 
durability of plates, I have taken into consideration 15 hours 
a day. As regards going up an incline, of course stopping 
and starting again has to be done often, and anybody who 
at any future time makes cars to work by electricity, whether 
they have storage batteries or not, has to make sufficient motive 
power to overcome all the difficulties that any line might prc- 
sent. One of the great mistakes which some of the pioneers 
in this direction made was that they did not put sufficient power 
upon the cars. You always ought to put on the cars power 
capable of exerting, perhaps, 20 or 30 or 40 or 50 per cent. more 
than is ever demanded in the ordinary street service, so that in 
case of being snowed up, or any other accident which is liable to 
occur, you would have plenty of power to get out of the scrape, 


—— — 


THE ADELAIDE JUBILEE EXHIBITION. 


ONE of the brightest and most interesting spots in the 
exhibition, says the South Australian Advertiser, is the 
south-eastern corner of the main building, where the 
exhibits sent by the Post and Telegraph Department of 
the colony are located. In the first place we have the 
exhibition post office, where letters may be posted, 
telegrams dispatched, money orders obtained, and all 
the business incidental to a post office transacted, while 
a public telephone erected close by enables anyone to 
speak to a subscriber for the moderate sum of 6d. for 
every five minutes the instrument is in use. Here, too, 
is a telephone exchange arranged for 150 subscribers, 
and surmounted by a handsome electric clock keeping 
observatory time. The exchange at the present time 
is utilised by some 15 subscribers in the building and 
grounds, who are thus enabled to communicate with 
one another as well as with the general telephone sys- 
tem of the city and suburbs. The collection of insire- 
ments is certainly the finest ever seen in the Colonies, 
embracing as it does instruments of considerable 
historic value, ranging from the most antiquated to the 
most modern types. By the kindness of Mr. W. H. 
Preece, of the British Postal and Telegraph Department, 
our Telegraph Department is able to show one of the 
very first instruments ever made and used. It isa five- 
needle telegraphic instrument made by Cooke and 
Wheatstone, and was worked on the first line established 
in England, viz., that between Paddington and Slough, 
and it was through its instrumentality that the notorious 
Quaker murderer Tawell was captured and brought to 
justice. Adjoining Cooke and Wheatstone’s five-needle 
instrument is a double instrument, which required only 
two wires, and next to this is asingle needle one by the 
same inventors. Various modifications of Henley’s 
instruments are also shown, and it may not be out of 
place to here remark that this system was first intro- 
duced into South Australia in 1856 by Mr. Charles 
Todd, our Postmaster-General, and employed to work 
the telegraph line between Adelaide, Port Adelaide, 
and the Semaphore. The next exhibit which meets 
the eye are Wheatstone’s alphabetical instruments. 
They are worked on the magneto-electric principle, a 
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method which obviates the necessity of using batteries. 
These instruments were very largely used for private 
lines, fire and police telegraphy, but they have been 
superseded by the*telephone. Then there are the 
alphabetical instruments made by Siemens Bros., of 
London. They were principally utilised by railways 
and private lines, but, like Wheatstone’s invention, 
have had to give way to the telephone, which is worked 
much quicker and is better suited for private purposes. 
In the case which contains these instruments are electric 
bells of all conceivable shapes, and a varied collection 
of instruments required in the different applications of 
electricity. Morse and other instruments are also in- 
cluded in the exhibit. 

A collection of instruments for testing telegraph lines 
and cables display most delicate workmanship and 
marvellous ingenuity. There are galvanometers rang- 
ing from the small current detector to the exquisitely 
sensitive mirror, invented by Sir William Thomson. 
Among the many exhibits shown are a number 
of beautifully made instruments which were manu- 
factured in their entirety at the telegraphic work- 
shops, Adelaide. The automatic transmitters for 
duplex telegraphy call for special mention, and 
experts from the other Colonies and elsewhere 
pronounce them far superior as regards workmanship 
to the American article which is generally used. All 
these instruments were designed and constructed for 
special purposes by Mr. C. Unbehaum, the instrument 
fitter to the department, who has charge of all the tele- 
graphic work, and is indeed well qualified to fill the 
position he occupies. 

The Eastern Extension, Australasia, and China Tele- 
graph Company, at Mr. Todd’s request, kindly sent over 
a number of instruments as used in the working of 
its cables, and furthermore appointed its electrician, 
Mr. J. C. Lockley, to attend at the exhibition, and 
explain the uses of the various apparatus under his care. 
Our own Postal Department also shows a very nice 
collection of specimens of cables used for submarine 
telegraphy as well as for telephonic purposes, which 
forms a handsome addition to the other exhibits. 
Above the telephone exchange we notice a neatly- 
arranged collection of telephone receivers, and another 
board showing all different kinds of telephones com- 
plete. The whole court is lighted during the 
evening by means of 24 pretty incandescent electric 
lamps. 


NOTES. 


Electric and Gas Lighting.—Money ridicules Prof. 
George Forbes’s “lecture to working men” on the 
electric light, at Manchester, as unpractical, and quotes 
his assertion that “if electricity be put on the same 
terms as gas, and if you have your station on a river 
bank, or any place where coal and water are cheap, you 
can be well supplied with electric light at the same 
price as gas, at 3s. a thousand feet, with a fair profit to 
the promoters.”. Upon this our contemporary re- 
marks :—“ The promoters will want something more 
than mere assertions of this kind before they siart 
their station, even when coal and water are at their 
cheapest. Mr. Forbes makes statements of this kind, 
and no doubt fully believes in them. We give him 
every credit for bond fides; but he is greatly mistaken 
in his deduction. The time may come (though we 
confess we see no chance of it as yet) when electricity 
may be provided as cheaply as gas; but it will not 
come the more quickly for the sanguine enthusiasm of 
such men as Mr. Forbes. For the present there is no 
chance of competition between gas and electricity. 
The latter is a toy for the rich ; it is not a commercial 
success. On the contrary, gas has it all its own way ; 
and seems likely to continue so to have it,” _ 


Electric Lighting in Mines.—In the House of 
Commons on Monday Mr. Kelly asked the Secretary of 
State for the Home Department whether he was aware 


‘that as yet the use of the electric light had been adopted 


only in very. few mines in the United Kingdom ; and 
whether, in view of the fact that its general use would 
certainly reduce the danger of explosions from fire- 
damp to a minimum, or even secure the most absolute 
immunity from them, he would state what steps he 
was prepared to take in order to induce colliery pro- 
prietors and others to allow no portable lamps otherwise 
than such as might be lighted by electricity to be used 
by persons in theiremploy ; and whether his attention 
had been called to the Eclipse miners’ safety lamp, 
recently exhibited for several days in Committee Room 
E, and whether he was aware that the leading mining 
delegates had not only expressed their approval of this 
portable lamp, which gave a far better light than the 
Metzler or any other improved form of Davy’s safety 
lamp, and one which could not, under any circum- 
stances, creaté’danger by exposure to firedamp, but also 
their determination to insist upon its general use. Mr. 
Matthews said he was aware that the electric light had 
been little used in mines; but he looked forward to 
that light being one of the best safeguards against ex- 
plosion. He had seen several electric lamps, including 
the Eclipse, and what he had seen made him sanguine 
that the question of a lamp which would satisfy all 
practical requirements would shortly be solved, if it was 
not already solved. He would be glad to do anything in 
his power, when such a lamp was invented, to induce 
mine owners to adopt it, and he rejoiced to hear that 
mining delegates would use their influence in the same 
direction. Mr. Kelly asked whether arrangements 
could be made for an exhibition of electric light appli- 
ances for use in coal and other mines. Mr. Matthews 
said that he had no means of holding an exhibition of 
lamps or any other articles. 


Joints in Electric Light Leads—Among the ex- 
hibits at Owen’s College, during the meeting of the 
British Association at Manchester, were specimens of 
faulty joints cut out of electric light cables, to which 
we refer at some length in this week’s issue. In some 
articles we published on the “Insulation of Electric 
Light Conductors,” we called espevial attention to this 
very common defect. That faults should occur in 
joints is not to be wondered at, when it is a matter of 
not uncommon occurrence to find that the wires have 
been simply twisted together without scarfing, solder- 
ing, or lapping wire. 


The Telephone in Germany,—The General Admini- 
stration of Posts and Telegraphs at Berlin finds it 
impossible to meet the demands made upon it for 
telephonic communication. There are now 1,000 appli- 
cations awaiting attention, and the administration 
receives about 150 fresh ones every month. At the 
commencement of last month the system comprised 
6,262 subscribers already joined up. 


Telephone Call Rooms at Railway Stations, — An 
instance of the difficulties which the Post Office still 
seems to delight in putting in the way of the telephone 
companies is now occurring at Bristol. In the course 
of last year the West of England Telephone Company 
was pressed by some of its subscribers to establish a 
call-room at the joint railway station. Obviously, this 
would be a great public convenience to persons arriving 
or departing by train, who might wish to communicate 
with subscribers to the telephone. On October 14th 
application was made personally to a permanent official 
of the Post Office, who received the suggestion favour- 
ably, but asked that the request should be made in 
writing. This was done. After a delay of more than 
a month, consumed in the interchange of formal 
letters and acknowledgments, the telephone company 
was informed that the Postmaster-General had found it 
necessary to consult the solicitor to the Department. 
The matter dragged on, through the spring and summer 
of ‘the present year, and, on August 2nd, the corre- 
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spondence ceased, without any result. The position 


now is that the telephone company could, if the - 


Department would give permission, establish a call- 
room, by arrangement- with the Great Western Com- 
pany. But, before giving its consent, the Post Office 
requires the railway company to sign.an agreement 
which would admit the exclusive and perpetual right 
of the Department to all the:avires in and over the joint 
station. The railway company denies the existence of 
this exclusive and perpetual right, and assert that they 
can, if they like, make an’ ‘arrangement with the tele- 


- phone company, without the leave of the Department. 


The Department, on its side, threatens the telephone 
company with the withdrawal of its license, in the 
event of independent action being taken. - So the com- 
pany is powerless, and the project of a-call-room falls 
to the ground. The Bristol Chamber of Commerce has 
taken the matter up, and has memorialised the Post- 
master-General to remove the obstacles in the way of 
the use of the call-room, which, we understand, is 
already,erected. We hope wise counsels will prevail 
with the head of the Department. 


Regulating Processions by Telephone.—In connec- 
tion with a Jubilee féte given on Saturday last to 37,000 
Glasgow children, an interesting experiment was made 
with the telephone, showing to what use it might be 
put in actual warfare, and how, in the event of a city 
being beseiged, the instrument might be utilised for 
directing the movements of troops within its walls, thus 
superseding orderlies. At the head-quarters in the 
Green atelephone was fitted up, connected by special wire 
with a similar instrument in the exhibition office of 27, 
St. Vincent Place. In the exhibition buildings the 
committee had also the use of ordinary ‘telephones ; 
these, through the medium of the telephone exchange, 
enabling Major Cunningham, who conducted the ex- 
periments, and his staff to keep in touch with the 
different parts of the city. About one. o’clock a 
message was received from the head-quarters at the 
Green stating that a block had occurred, and requesting 
that the processions of children from the various 
quarters of the city might be delayed for 20 minutes, 
Persons stationed at various points were immediately 
informed by telephone of the request, with the result 
that the processions were stopped until the block had 
been removed and the enclosed space on the Green was 
ready to receive a further instalment. By means of 
this system of telephonic communication Major 
Cunningham was also kept constantly informed of the 
number of children in each procession as it passed, the 
given points. In case his services might be required, 
Dr. Garnet Wilson, with an ambulance waggon, was 
stationed in St. Vincent Place, whence he could be sent 
to any part of the city. 

Telephonic Extension in West Scotland,—Helens- 
burgh has now been put in telephonic communication 
with Glasgow and other towns. Workmen are engaged 
erecting lines to connect the various local subscribers 
with the exchange. 


London Central Telegraph Clerks.—In answer to 
Mr. Carew, in the House of Commons on Monday, Sir 
H. Maxwell, in the absence of the Postmaster-General, 
said that a few telegraphists transferred from the pro- 
vinces to the Central Telegraph Office were paid at a 
higher rate than other telegraphists of equal service in 
that office. The Postmaster-General was not prepared 
to raise the salaries of the latter so as to place them on 
an equality with the others, because in the case of the 
officers transferred from the provinces there were 
special circumstances justifying a special rate of pay 
which did not exist in the case of those officers who 
had always been employed at the Central Telegraph 


Office. The Postmaster-General was not prepared to 


admit that the officers on the second class at the 
Central Telegraph Office would suffer any loss. A 
large number of the officers on that class had already 
derived advantages from the improved classification, 
and the prospects of all had been decidedly improved. 


ELECTRICAL REVIEW. 


Japanese Telegraphs.—The internal traffic over the 
Japanese lines for the last year amounted to 201,979 
messages against 142,290 for the preceding year. 
Foreign messages in 1886 amounted to 17,501 as against 
15,134 in 1885. This latter traffic in 1878 only came 
to 3,600 messages. It is expected that the new land 
line between Socul and Fusau will be in working 
order before the end of this year. 


Continental Cable Construction.—It is announced 
that the house of Pirelli & Co., of Milan, has com- 
menced work on the cables destined to unite Sicily 
with the islands of Eolia, Vulcano, Panama, and 
Stromboli. 


West Coast of America Cables.—We notice that the 
section between \Chorillos and Mollendo has been re- 
cently repaired. This portion of its system seems to 
have given a great deal of trouble to the West Coast of 
America Telegraph Company, for the section above 
mentioned has, according to the Journal Télégraphique, 
of _— broken down no less than 10 times since 
1883. 


Cable Repairs, — The Anglo-American Telegraph 
Company informs us that the cable laid in 1869, which 
was broken in deep water on November 9th last, at a 
distance of 600 miles from St. Pierre Miquelon, was 
repaired on the 12th inst., and is now working well. 


Technological Examinations,—The following im- 
portant alterations and additions have been introduced 
by the City and Guilds of London Institute for the 
advancement of technical education into the programme 
of technological examinations for the year 1887—8: 
The grant made to teachers on account of students who 
are awarded the full technological certificate in the 
honours grade of any subject, is £3 for a first class 


and £2 for a second class certificate ; the examination ° 


in carriage building will consist of two parts—section I 
will be devoted to road carriages, and section 2 to rail 
carriages. The syllabus relating to boot and shoe 
manufacture has been reconstructed with special refe- 
rence to the requirements of the trade in London, 
Leicester and Northampton, and those to bread-making 
and brewing are new, and a practical test has been 
added to the honours examination in bread-making ; 
in addition to the written examination in typography, 
a practical test for compositors will take place on the 
afternoon of May 26th, 1888, at 19 or more centres, a 
list of which can be had on application. Candidates in 
either grade of plumbers’ work may, in addition to the 
written examination in that subject, present themselves 
for a practical examination, to be held on the afternoon 
of Saturday, May 26th, 1888, in London, or at some 
other centre at which the institute’s examiner can 
attend, or at which a local assistant has been appointed. 
Candidates who pass the practical examination in 
plumbers’ work and in other subjects in which the 
practical examination is optional will receive a special 
certificate. The examination in all branches of subject 
19, “textile fabrics” and in “weaving and pattern 
designing,” will be held on the afternoon of Saturday, 
May 26th, 1888, from 3 to 7. The syllabuses of all 
other subjects have been carefully revised, and several 
important alterations have been made in some of them, 
particularly in subject 34, carpentry and joinery. A 
programme containing a list of registered teachers of 
the institute, and of the subjects of instruction in 
which they are severally registered, may be had on 
application to the office of the institute, Exhibition 
Road, London, 8.W. 


The Zipernowsky-Gaulard Proceedings.—The Civil 
Tribunal of Tours has entirely rejected the action for 
infringement which MM. Zipernowsky, Déri and 
Blathy had brought against the International Electric 
Light Company, relating to the use of Gaulard and 
Gibbs’s secondary generators. The value of this 
judgment is that it once more asserts the legal 
invalidity of the invention of Zipernowsky, Déri, and 
Blathy. 
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Science and Art Classes.—A Directory, revised to 
July last, has just been issued by the Department 
of Science and Art, giving all necessary directions for 
establishing and conducting science and art schools and 
classes. The price of the book is sixpence, and it can 
be obtained through any bookseller. Amongst other 
interesting information, it gives a list of the grants 
made by the Department to the local committees of 
schools and classes on the results of instruction, as 
tested by examination of students of the industrial 
class. Particulars are also given of the medals and 
prizes of books or instruments which are awarded to 
candidates, and also of the scholarships and local ex- 
hibitions to be held by students of the industrial class. 
The regulations are also explained, which relate to 
grants for buildings, fittings, and apparatus, and special 
grants which are made to organised science schools in 
respect of each student who attends a certain number 
of times in the year. Substantial aid is afforded to 
teachers, those who are preparing to become teachers, 
and others, in attending the Normal School of Science 
and Royal School of Mines, London ; the National Art 
Training School, London ; the Royal College of Science, 
Dublin ; and provincial colleges at which advanced in- 
struction in science is given. The Department also 
offers grants to local museums, and loans of works of 
art and science, books and specimen sets of teaching 
apparatus to science and art schools; gives grants of 
money to training colleges for instruction in science 
and art, and to elementary schools for instruction in 
drawing, and pays 50 per cent. of the cost of examina- 
tions. An appendix gives syllabuses of the subjects in 
which examinations are held by the Department to 
afford candidates some guide to their readings, one of 
the subjects being magnetism and electricity. 


Night Telegrams, — The Portsmouth Chamber of 
Commerce has decided to instruct the delegates to 
oppose a resolution emanating from Bristol, which 
will be proposed at the special meeting of the 
Association of Chambers of Commerce at Exeter 
on September 27th and 28th next, expressing an opinion 
that a special low rate for night service of telegrams is 
desirable, and would prove a convenience to the 
public ; such telegrams to be received only at office 
where a night service is already in existence, and to be 
despatched by the first postal delivery in the morning. 
A general opinion was expressed that the telegraphic 
facilities already existing were quite sufficient and 
that a cheaper night service would only result in busi- 
ness men being put to unnecessary trouble outside 
business hours. 


The Exeter Calamity.— Our contemporary the 
Bulletin International de Ul Electricté, whilst consider- 
ing it needless to recapitulate the details of this 
catastrophe, insists on the fact that the Exeter theatre 
was entirely new, constructed according to modern 
ideas, provided with large ways of exit, and with the 
external balconies which have been so strongly recom- 
mended in Paris. One only precaution had been 
omitted and we see the terrible consequences, Here, 
as at the Opéra Comique, the conflagration was due to 
gas. The recent events have clearly proved that as 
soon as fire breaks out in a theatre, the audience com- 
pletely lose their heads, and are seized with a mad 
panic which deprives them of all reflection. They 
block up and smother each other, however wide and 
accessible are the means of exit. The first and most 
important precaution, therefore, is to aim at the pre- 
vention of fire by the exclusive use of the electric 
light. Most of the directors of the Paris theatres have 
taken this step of their own accord. 


Lightning Conductor Contracts.—Mr. Joseph Ball, 
chimney and spire restorer, of Oldham, has obtained 
the contract for supplying and fixing the whole of the 
lightning conductors at Whitehall Court, and those 
required for the new pumping station, Folly Wall, 
Isle of Dogs, for the Metropolitan Board of Works. 


Honours Examination.—The following questions 
and answers have been sent to us as showing signs 
of the times. The Science and Art Department is, 
we imagine, responsible for the questions set, although 
we were not aware that an examination of the kind 
had been held in London or the _ provinces :— 
Q. What is the principal feature in the construction 
of the “ Eclipse ” battery ?—A. The suspension of the 
zine electrode from a copper rod in an acid solution 
to prevent local action. Q. What are the principal 
merits claimed for it ?—A. That Prof. Thompson has 
been afforded amusement by its simplicity; that 
£60,000 has been demanded for patent rights; and 
that it has been admitted into Parliament. Q. In 
what respects does the Maiche battery of 1864 re- 
semble that of M. D’Humy ?-—A. The resemblance is 
about the same as that said to exist between Cesar 
and Pompey. Q. To what cause may its current- 
giving properties be attributed ?—A. To the electricity 
confined in the water and to the use of a flexible 
carbon, which failed when applied to its original pur- 
pose. Q. For what purpose do you imagine that these 
batteries have been exploited ?—A. As a primary 
reason for financial purposes, their utility being evi- 
dently a secondary consideration. Q. Are there any 
original ideas connected with these cells ?—A. I can- 
not think that in either we can find another Daniell 
come to judgment. They are cast in a wrong Grove. 
There is only one man whose battery is worthy of a 
second thought, and that’s Smee. 


Electrical Literature.—Messrs. Macmillan announce 
among others the following scientific works for the 
forthcoming publishing season :—“ Electricity and 
Magnetism,” by Amédée Guillemin, translated and 
edited, with additions and notes, by Prof. Silvanus P. 
Thompson ; “ Absolute Measurements in Electricity 
and Magnetism,” by Andrew Gray ; “School Course 
of Practical Physics,’ by Prof. Balfour Stewart, F.R.S., 
and W. W. Haldane Gee (Part I., “Electricity and 
Magnetism”). Messrs. Longmans announce “ A Course 
of Lectures on Electricity delivered before the Society 
of Arts,” by Prof. George Forbes, F.R.S. Another 
work of scientific interest is “The Literary Remains of 
Fleeming Jenkin,” with which will be a memoir by 
Robert Louis Sievenson. 


Underground Wires in Dover.—A very important 
matter in relation to underground telegraph wires was 
brought under the notice of the Dover Town Council 
on Wednesday by the General Post Office authorities, 
the steps having been taken, it is stated, in conse- 
quence of certain recommendations resulting from the 
great damage done by the gales last winter. The 
surveyor brought up a report upon the application of 
the postal authorities for permission to lay underground 
telegraph wires in certain streetsin thetown. It was pro- 
posed to lay the wires in three-inch cast iron pipes, which 
would in most cases be placed under the pavement. 
Boxes for giving access for repair would be constructed 
at certain distances. The surveyor recommended the 
application for approval. The mayor said this would 
do away with the telegraph poles and wires altogether. 
Councillor Peake said he thought it would be a good 
thing if the telephone company could put its wires 
underground at the same time. Alderman Finnis 
moved that the report be adopted and sanction given. 
Councillor Lukey seconded, and it was carried, 


Obituary.—The death is announced of Sir Charles 
Young, Bart., who was chairman of the now defunct 
Hammond Electric Light and Power Company, 
but who was better known as the author of several 
plays, of which the most successful was “Jim the 
Penman.” 


Edison Company of Berlin.—The Edison Company 
of Berlin announces that with the view of extending 
its operations outside Germany, its capital has been 
increased to 15 million frances, and it will be known 
in future as the “General Electrical Company.” 


_ 
Je 
~ 
J 


Ww CF 


| 


SEPTEMBER 16, 1887.] 


THE TELEGRAPHIC JOURNAL AND : 
297 


ELECTRICAL REVIEW. 


The Water Primary Battery.—Our readers are pro- 
bably aware that amongst those gentlemen who have 
reported favourably upon the D’Humy battery is Mr. 
F. H. Varley. Is it not true that Varley’s flexible 
carbon is employed as one of the electrodes, and is it 
not supposed that this plays a most important part in 
the action of the pile? If this is the case comment on 
Mr. Varley’s report is needless, 


Personal,—Mr. Percy R. Allen informs us that he 
has resigned the position of manager to the Wood- 
house and Rawson Electric Manufacturing Company, 
Limited. 


A Cheap Telephone,—The apparatus illustrated below, 
which answers the purpose of both transmitter and 
receiver, has been brought before our notice by the 
Loeb Telephone Company, who kindly fitted up a pair 
of instruments in our offices. An ordinary bell circuit 
with press button is used tor signalling, and when 


talking or listening the button attached to the telephone 
is pressed down, as shown by the dotted lines. The 
battery, of course, is in the line, and, although not con- 
taining any essentially new features, these telephones 
are exceedingly simple and handy for commercial or 
household uses, and their price is within the reach of 
any business man. 


Aluminium Steel.—Experiments recently made by 
Mr. Eugene Cowles have brought some important facts 
to light. Large steel castings, made with steel charged 
with ‘1 per cent. of aluminium, showed an extra- 
ordinary freedom from blowholes and other defects, 
and also a remarkable increase in tensile strength. 
The addition of this small percentage of aluminium 
imparted also to the steel the property of welding 
perfectly with wrought iron. The alloy greatly re- 
duced the chilling of the metal, permitting it to enter 
the mould readily and to fill it completely. 


A Departing Friend.—We are sorry to learn that 
the Monthly Correspondent, a bright, chatty little 
paper, circulating in the cable stations, is to be dis- 
continued at the end of the year. The editor thinks 
Madeira too much out of the way to be a suitable 
place for publishing such a paper. Why do not some 
of the many cablemen in London make an attempt at 
journalism in this direction ? 


The Pyro-Magnetic Motor.—Mr. Carl Hering writes 
to the Electrical World pointing out that a pyro- 
electric motor, substantially similar in principle to 
that of Mr. Edison, was described by Profs. E. J. 
Houston and Elihu Thomson as early as 1879 in Phila- 
delphia. A description and illustration of their 
motor, he says, will be found in the Juwrnal of the 
Franklin Institute, 1879, page 39. It consists of a 
thin dise of wrought iron placed between the poles of a 
U magnet, with its plane parallel tc the lines of force, 
and capable of rotation about its axis. On heating a 
certain part or parts of this dise it revolves about its 
axis. This invention was not patenied. After some 
spirited remarks to the effect that instead of the pub- 
lication of early references to an invention being 
denounced, it should be encouraged for the benefit of 
the public, Mr. Hering says :—* Mr. Edison certainly 
should have all due credit for his very ingenious pyro- 
magnetic generator, but Profs. Houston and Thomson 
should also have due credit for their prior invention 
of the motor, which, as Mr. Edison states, was the 
first application of this principle, and which, as appears 
from his paper, he does not claim as his own.” 


Torpedo Boats.—The two torpedo boats built by 
Messrs. J. I. Thornycroft & Co. for the Danish Govern- 
ment are 128 feet long and 14 feet 9 inches beam, and 
attained a mean speed of 22°2 knots on the measured 
mile, each boat having to pass two official full-speed 
trials of three hours duration. The Danish Government 
has given an order for two more vessels of the same 
class to Messrs. J. I. Thornycroft & Co. They have triple 
expansion engines of 1,200 horse-power, and’ two of Mr. 
Thornycroft’s new patent boilers, also two of his patent 
rudders, which make them amongst the handiest 
vessels afloat. There are four torpedo tubes, two bow 
and two deck, all being fitted with gear for air or 
powder impulse. The dynamo, which is under the 
forward conning tower, is a compound-wound Victoria 
—type A,—and is driven at 950 revolutions perminute 
by a Brotherhood engine. The wiring has been done 
by the Brush Company, the fittings being the same as 
those supplied to H.M.S. Benbow by that firm. The 
electromotive force is 65 volts, and there are 22 incan- 
descent lamps, and besides the ordinary fusible cut-out 
in the switch each lamp has a second one in a separate 
little brass case fixed close tothe switch. The projector 
made by the Brush Company has the same adjustments 
as those described for the Spanish boat Aviefe, and is 
worked with a current of about 35 ampéres, a resistance 
being inserted in series with it. The dynamo is 
capable of supplying the projector and incandescent 
circuit at the same time, but the incandescent lamps 
flicker too much when so used. The wires for the lighting 
and for the electrical firing gear are run for some dis- 
tance in a casing along the side of the deck, protected 
with a steel covering. 


The Ryde Electric Railway,—At the annual meeting 
of the Ryde Pier Company, Mr. Gabell inquired 
whether the electric railway had proved a satisfactory 
financial speculation, and in reply the chairman stated 
that it had proved very satisfactory. It was one of the 
greatest successes the company had achieved for many 
years past, although he honestly confessed that he 
opposed it himself in the first instance. It had been 
carrying 3,000 persons a day for some time. A divi- 
dend of four per cent. was declared. 


Medical Electricity —Dr. Dudley Wodsworth has re- 
cently opened some electrified rooms at 6, Oxford 
Street, Southampton, the mode of treatment being the 
same as that at Portsmouth, where Capt. Arthur Byng’s 
patent is in use, and 350 patients have been treated 
during the last eight months. 


Volk’s Electric Railway,—This railway, which was 
closed for a short time owing to the obstructions 
thrown on the line during the recent gale, has been 
reopened. 
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Charterhouse Science and Art Schools and Literary 
Institute.—The winter session of this, one of the 
largest science and art.schools in the United Kingdom, 
will commence on Saturday, October Ist, 1887, under 
the presidency of the Rev. Henry Swann, M.A. 
During the late session about 950 students, mostly 
elementary teachers, availed themselves of the privi- 
leges afforded by this institution, and of this number 
upwards of 650 presented themselves for examination, 
and were successful in obtaining a large number of Ist 
class certificates, and also a goodly number of Ist and 
2nd class honours certificates, awarded by the Science 
and Art Department of South Kensington. Instruction 
of a practical character is given in most of the sciences 
at a very nominal fee ; whilst in art, at an equally low 
rate, students under the direction of five competent in- 
structors can be advanced in their studies. Full par- 
ticulars of the classes may be obtained from Mr. C. 
Smith, organising secretary. 


Electric Locomotion.—We have received from the 
Elieson Electric Company the following interesting 
table which shows the work done by the Elieson loco- 
motives during six weeks on the North Metropolitan 
Company’s lines :— 

Recorp or Runnine or Exvisson’s Tramway ENGINES. 


Weekly Averages. p.m 
Week ending. 7 
Journeys Miles tun | Passengers | Passengers 
per car. per car. per car. per car, 
107 428 5,390 770 
August 6 | 466 6,107 872 
127 506 5,645 806 
131 | 524 5,601 800 
September3 ... 524 5,070 725 
Average over whole 
N. M. T. Co.’s oe about about about 
tem taken for 12 490 3,325 475 
months. | 


Tampering with Telegrams,—At the Bow Street 
Police Court on Wednesday a telegraph clerk named 
Wilkes, employed at the Central Post Office, was charged 
under the Telegraph Acts, 47 and 48 Vict., chap. 76, 
clause 11, with wilfully and withont authority altering 
atelegram. Mr. Osborne, who prosecuted on behalf of 
the Post Office, said the prisoner was charged with 
altering telegrams addressed to the Exchange Tele- 


graph Company from Sandown Park, on Friday last. . 


Mr. Fischer, Controller of the Telegraph Department, 
gave evidence to the effect that the prisoner, when 
charged at first, said it was impossible, but when he was 
told there was proof he admitted his guilt. The 
prisoner, in answer to the magistrate, said he was led 
to do it by some persons who made him drunk. He 
did not make any money by it. The case was 
remanded till Tuesday next. . 


The Electro-Harmonic Society.—Next week a meet- 
ing of the executive committee will be held to decide 
upon the dates for the concerts to take place during 
the ensuing season. We are pleased to state that the 
members now number forty more than last winter. 
Gentlemen wishing to become members should at once 
communicate with the Hon. Secretary, Mr. H. Alabaster, 
Brockenhurst, Therapia Road, Honor Oak, S.E. 


The Gulcher Electric Light and Power Compuny. 
—Before Mr. Justice Kekewich on Wednesday, a peti- 
tion was presented by Mr. R. H. Taunton and another 
for the winding-up of the company. The company 
was incorporated in 1882, with a capital of £300,000 
in £1 shares, but only 95,000 shares were issued, and 
they had been fully paid-up. The company, being 
unsuccessful, passed resolutions in May last to wind 
up voluntarily, with the view of forming a new com- 
pany tocarry on the business. Nothing, however, had 
been done. Mr. Justice Kekewich made the usual 
winding-up order, under the supervision of the Court. 


Railway Station Lighting.—Tenders have been re- 
ceived for lighting the Schaerbeck railway station 
which afford a useful means of comparing the cost of 


gas lighting and electric lighting. The St. Jesse-ten-. 


Noode gasworks propose 37 burners each of 110 C.P., 
and using 32 cubic feet per hour—the cost of gas would 
be about 3s. per thousand, and the cost of the installa- 
tion would be £925. Schuckert, of Niirnberg, repre- 
sented by M. Bouckard, proposes 24 arc lights of 550 
C.P., at 5d. per lamp-hour for 3,000 hours guaranteed ; 
at 43d. for the following 500 hours, and 3°8d. for any 
further time—the cost of the installation would be 
£4,500, and the railway management at the end of the 
term of ten years would have to take it over at £1,530. 
The Société Anonyme d’Eclairage du Centre has sub- 
mitted three alternative tenders : (@) 11 arc lamps of 
1,000 C.P. at 64d. per hour for the first 3,000 hours, 
53d. for the next 500 hours, and 4'3d. for the remainder 
—the cost of installation would be £2,300, the plant 
being taken over at the expiration of the term for £740 ; 
() 16 lamps of 850 C.P. at 53d. for the first 3,000 
hours, 43d. for the next 500 hours, and 3°3d. for the 
remainder—the cost of the installation would be £2,600, 
and the sum to be paid for same at the expiration of 
the term £980; (c) for lighting the two combined 
stations, 21 arc lamps of 1,000 C.P. at 6-4d. for the first 
3,000 hours, 53d. for the next 500 hours, and 4:1d. for 
the remainder—the cost of the installation would be 
£4,100, to be bought at the end of the term for £1,520. 
The Brussels correspondent of Jndustries states that the 
engineers of the railway are considering these pro- 
posals, and on a decision being come to the contractor 
will have to complete the installation within six 
months. 


Electric Lighting in Hamburg. — According to 
Industries, in Hamburg an installation for the supply 
of hydraulic power at 750 lbs. pressure is already partly 
in operation, six double pumping engines being em- 
ployed. In connection with this there is a dynamo for 
4,000 lamps. The central lighting station in Biisiks- 
strasse works well, but as yet there are not many sub- 
scribers. The Municipality purpose undertaking the 
supply of the electric light themselves. 


Imhoff's Ampére and Voltmeters,— Herr Ladwig 
Imhoff, of Miilheim, has devised an instrument for 
measuring currents or E.MF. based on the fact that two 
iron rods, suspended side by side within a solenoid, 
are forced apart when a current is sent through the 
solenoid. In Herr Imhoff’s instrument the solenoid is 
horizontal, and for one of the iron rods is substituted 
a fixed wedge of iron, whilst the place of the other is 
taken by a rectangular piece of sheet iron, the lower 
edge of which is pivoted in the centre line of the 
solenoid. When the current passes the surfaces repel 
each other to a greater or lesser angle, according to the 
strength of the current, which is indicated on a scale. 


—— 


NEW COMPANY REGISTERED. 


Sudworth and Company, Limited.—Capital : £5,000 
in £1 shares. Object: To acquire the business of 
Sudworth and Falkenstein, carried on at the Falcon 
Works, Bentham Road, South Hackney, and to trade as 
electricians, mechanical engineers, and manufacturers 


and dealers in all apparatus and things required for or. 


capable of being used in connection with the genera- 
tion, distribution, supply, accumulation, and employ- 
ment of electricity. Signatories (with 1 share each) : 
Charles Krauss Falkenstein (electrical engineer), 73, 
Bentham Road, E. ; 8. Sudworth (electrical engineer), 
2, Queen Anne Road, South Hackney ; Herman Rosen- 
heim and L. D. Rosenheim, 2, Lime Street Square ; 
D. H. Pope, Whetstone, Herts ; 8. Smiles, 56, Malpas 
Road, Brockley ; W. Brooks, jun., 33, Camden Park 
Road. The first directors are to be nominated by 
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Messrs. Falkenstein and Rosenhéim, each of whom will 
have a permanent right during their respective lives to 
nominate one director as his representative at the 
board ; the company in general meeting will appoint 
remuneration. Registered 14th inst. by A. C. Curtis 
Hayward, 27, Chancery Lane. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Provincial Gas and Lighting Company, Limited. 
—The statutory return of this company, made up to 
the 18th ult., was filed on the 8th inst. The nominal 
capital is £20,000, divided into 799 shares of £25 each, 
and 25 shares of £1 each. 37 of the £25 shares and 
25 of the £1 shares have been taken up, and upon the 
former £3 per share has been called, and the full 
amount upon the latter. The calls paid amount to 
£132 and unpaid to £4. Registered office, 23, Martin’s 
Lane, E.C. 

National Telephone Company, Limited,—The annual 
return of this company, made up to the 20th ult., was 
filed on the 8th inst. The nominal capital is £750,000, 
divided into 90,000 ordinary shares of £5 each, 15,000 
first preference shares of £10 each, and 15,000 second 
preference shares of £10 each, the whole of which 
have been taken up. Upon the ordinary and first 
preference shares the full amount has been called, and 
£4 per share has been called up upon the second pre- 
ference shares. The total of the calls paid is £660,000. 


Water Primary Battery Company, Limited.—At an 
extraordinary general meeting of this company, held 
on the 11th July, it was resolved that the articles of 
association of the company be altered as follows, 55th 
article to read :—‘ The number of directors shall never 
be less than three nor more than 10.” 56th article be 
cancelled. (This article stipulates that the qualifica- 
tion of a director shall be the holding of 100 shares.) 
57th article to stand as follows :—“ The directors shall 
be paid for their services as fotlows—The chairman 
shall be paid £300 per annam, and the other directors 
£1,500 per annum to be divided amongst them as they 
‘shall from time to time determine, and in any year in 
which 20 per cent. dividend has been paid to the share- 
holders, each director and chairman shall be entitled 
t> 1 per cent. out of the balance of profits.” 58th 
article, to insert after the word “ company ” in the first 
line, the words, “Shall be commenced when the 
directors in their discretion shall think sufficient 
capital has been subscribed, notwithstanding the whole 
of the capital has not been subscribed.” These resolu- 
tions were confirmed on the 26th July, and were 
registered the following day. 

The statutory return of the company made up to the 
6th April, was filed on the 18th uli. The nominal 
capital is £100,000 in 20,000 shares of £5 each. 3,000 
shares have been allotted and these are considered as 
fully paid, the actual paid up capital at the time the 
return was made up being ni. 


Magnetic Bell and Signal Company, Limited.— 
The registered office of this company is now situate at 
2, Victoria Mansions, Westminster. 


Schmidt-Douglas Electric Company, Limited.—The 
statutory return of this company made up to the 28th 
July, was filed on the 4th ult. The nominal capital is 
£50,000 in £10 shares. 993 shares are allotted, 350 
being considered as fully paid, and upon the remain- 
ing 643 shares the sum of £7 per share has been called, 
the calls paid amounting to £4,316 and unpaid to £185. 


TRAFFIC RECEIPTS. 


The Eastern Extension, Australasia and China Tele: ih Company, Limited. The 
= for August amounted to £36,274, and te £55,687 for August, 1886 ; increase 

The Eastern Telegraph Company, Limited. The receipts for August amounted to 
£43,609 and to £44,001 in the corresponding month bf 1886, ™ 


NEW PATENTE£—1887. 


4135a. “ Electro-magnetic clock time transmitters.” H. J. 
Haicut. Dated March 18. (Complete.) 

11213. “ Electric accumulators or secondary batteries.” T. J. 
Diesy. Dated August 17. 

11231. “ Electrical switches.” H. B. Bourne, W. Mackre. 
Dated August 17. 

11233. Electro-depo:ition of metals.” J. Houunay. Dated 
August 17. 

11252. ‘ Secondary batteries or electrical accumulators.” H. 
Mower. Dated August 17. 

11285. “ Making rubber composition strips used in making 
insulated wires and cables.” R. Hannan. (Communicated by 
J.J. C. Smith.) Dated Auguat 18. 

11315. “ Dynamo-electric machines.” H.H.Laxe. (Commu- 
nicated by G. E. Cabanellas.) Dated August 18. 

11317. “ Automatically lighting by electricity in coin receiver 
apparatus in or from which views or pictures are exposed.”’ W. 8. 
Simpson. Dated August 18. 

11330. “ Holders for incandescent lamps.” C. M. Dorman, 
R. A. Smrrx. Dated August 19. (Complete.) 

11356. “ Electric couplings.” C. Rungxts. Dated August 19. 
(Complete.) 

11361. “ Automatic .apparatus for facilitating telephonic 
communications.” J. S. Ross, H. Barnes. Dated August 19. 

11369. “ Electric batteries.” C.Gauzentes. Dated August 20. 

11390. “ Making elements or plates for secondary batteries or 
electrical accumulators.” J.S.Srevenson. Dated August 20. 

11415. “ Adapting electric light or heat from primary or 
secondary batteries with the mechanism of an automatic delivery 
box, weighing machine, &c.”” A. W. Armstrone. Dated 
August 22. 

11417. “ Electrical connections with moving bodies.” T. A. 
Garrett. Dated August 22. 

11448. “ Secondary batteries or electrical accumulators.” J. 
S. Sexton. Dated August 22. 

11470. ‘“ Duplicate telegrams book.” G. Harrison and Sons. 
Dated August 23. 

11486. “ Appliances for electrical conduction.” F. G. G. 
Lines, J. Kenpauu. Dated August 23. 

11502. Dynamo-electric or electro-dynamic machine.” E. 
F. H. d. Lavcxert. Dated August 23. 

11517. “ Controlling steam engines by electricity.” H. W. 
Coox. Dated August 24. 

11543. “Electrodes for electric accumulators or secondary 
batteries.” H.Tupor. Dated August 24. 

11568. “ Electrically driven sewing machines.” J. Davin. 
Dated August 25. 

11582. “ Solenoids.” R. Harrison. Dated August 25. 

11594. “ Electric fire alarm telegraph.” W. BLeNyuerm. 
Dated August 26. 

11674. “ Suspending or protecting from injury or breakage 
incandescent electric lamps when used for mining, &c.” M 
Barney, J. Warner. Dated August 27. (Complete.) 

11704. Insulators.” W.E. Lanapon, J.C. and G. 
Dated August 29. 

11705. “ Electric lamps.” E. B. Burr, E. Bonn. Dated 
August 29. 

1!718. “ Actuating mechanism for electro-static generators.” 
H. Guvuser. Dated August 29. 

11722. “ Telephonic apparatus.” J.Sruart. (Communicated 
by J. Hutinet.) Dated August 29. 

11750. “ Electric current indicator.” E. J. Parzrson and 
Orners. Dated August 30. 

11751. Electrical automatic block signalling.” A. E. 
Dated August 30. 

11776. “ Synchronising electric telegraph instruments.” W. 
H. Beck. (Cumenualeahet by G. A. Cassagnes.) Dated August 30. 

11802. ‘‘ Incandescent lamps ; converting old lamps into new ; 
materials used therefor and in combination therewith.” A. 
Surprey. Dated August 31. 

11816. ‘“ Magneto-electric appliances for medical purposes.” 
R. Lonspaute. Dated August 31. 

11831. “ Electric lamps or lighting apparatus.” E. A. G. 
Street, F. V. Maquarre. Dated August 31. 

11853. “ Flexible supports for telegraph wires.” F. Cawe. 
Dated September 1. 

11901. ‘“ Lamp holders or sockets for incandescence lamps.” 
R. A. Scorr. Dated September 2. 

11917. “ Continuous current dynamo-electric machines.” Re 
Kennepy. Dated September 2. (Complete.) 

11923. “ Plates or electrodes for primary or secondary elec‘ric 
batteries.” C. L. R. E. Menaes. Dated September 2. 

11932. “ Joints or connections of electrical conducting cables.” 
C.D. Apex. (Communicated by Siemens and Halske.) Dated 
September 2. 

11933. “ Electrical apparatus for working brakes of and light- 
ing railway trains.” KR. Harrison. Dated September 2. 
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11950. “ Electric telephones.” J. S. Ross, H. Barnes. Dated 
September 3. 
11965. “ Indicator to register the height and pressure of fluids 


or gases with an electri¢alarm.” T. Bassnert, R. C. Saxsy. 
Dated September 3. 

12015. ‘‘ Incandescent electric lamps.” 
Dated September 5. 

12017. “ Carbons for voltaic batteries and certain other elec- 
trical apparatus.” P. L. Vercuerre. Dated September 5. 


W. 


12019. “ Electro-magnetic motors.” H. Harrie. Dated 
September 5. (Complete.) 
12040. Making electric cables.” H.Skerretr. (Communi- 


cated by J. H. Dalzell.) Dated September 6. (Complete.) 

12048. “ Railway train self-signalling apparatus (electrical).” 
E. K. Irwin. Dated September 6. 

12076. “ Electric telephones for domestic and office use, &c.” 
J. S. Sawrey and OrHers. Dated September 6. 

12111. ‘ Electric fuses for mines.” W. P. Taompsoy. 
municated by E. Dumas.) Dated September 7. 

12130. ‘“ Telephone for conducting sound more audibly for a 
further distance. A. Dated September 7. 


(Com- 


12166. “ Appliances for making and breaking and protecting 
an electric circuit.” H. K. Reap. Dated September 8. 

12175. “ Secondary batteries.” W. B. Apams. Dated 
September 8. 

12189. ‘“ Telephonic apparatus.” H. H. Lake. (Communi- 
cated by E. E. Graves.) Dated September 8. (Complete.) 

12190. “ Telephonic apparatus.” H. H. Lake. (Communi- 


cated by E, E. Graves. Dated September 8. (Complete.) 


12203. “ Dynamo-electric machines.” T.L. Hemmine. Dated 
September 9. 

12208. Electro-magnets.” S. F. Waker. Dated Sep- 
tember 9. 

12230. “ Electro-magnets.” J. Taytor. Dated September 9. 

12252. “ Dynamo-electric machines.” R. P. Szeuton. Dated 
September 9. 

12253. “ Electrical transformers.” R. P. Setion. Dated 
September 9. 

12265. “ Automatic electric governor for regulating heat 


supply.” T. Curisty. Dated September 10. 

12274. “Electric incandescent lamps.’’ L. Tomas and OTHERs. 
Dated September 10. 

12302. ‘* Electric make and break apparatus for signalling, 
&e.” Binswancer, W. R. Cuark. Dated September 10. 

12313. “ Electric and magneto-electric bells, indicators, &c.” 
H. P. F. Jensen. Dated September 10. 

12318. “ Electric current meter.”” T. Parker. Dated Sep- 
tember 12. 

12320. ‘“ Arc electric lamps.” 
Dated September 12. 

12325. ‘ Telephonic apparatus.” W. FarrweatHEr. (Com- 
municated by the Western Electric Company.) Dated Septem- 
ber 12. 

- 12390. “ Governing dynamo-electric and other machines.” 
W. T. Gootpen, H. W. Ravensuaw. Dated September 13. 


C.L. Baker, C. RicHarpson. 


12399. Electrical baths.” W. Marrnanp. Dated Septem- 
ber 13. 
12406. ‘Electrical type-writers.” A.J. Bout. (Communi- 


cated by J. F. McLaughlin.) Dated September 13. (Complete.) 

12414. “ Electricarclamps.” F.C. Paiiurps, H. E. Harrison. 
Dated September 13, 

12415. “ Electric switches.” 
Dated September 13. 

12418. “ Conveying electric 4 and applying same to 


F.C. H. E. Harrison. 


production of motive power.” Z. DE Frerranti. Dated Sep- 
tember 13. 
12437. “ Electric lighting.” R. E. B. Crompron, J. Swin- 


BURNE. Dated September 14, 


12446. “ Mercurial electric commutator for railway semaphore 
signal repeaters.” A Morrison. Dated September 14. 


12456. “ Electrical measuring instruments,’ W. Hispert. 
Dated September 14, 
ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1886. 


5409. “Improvementsin dynamo-machines and electric motors.” 
L. Bottmann. Dated April 19. 8d. Claims:—1. In an arma- 
ture with conductors of the current shaped zigzag or in the form 
of flat spirals—to make the said conductors partly or entirely of 
iron, in order that they, while moving through the magnetic field 
of the stationary field magnets, are alternatingly magnetised, and 
thereby induct electric currents within those Tike or similar con- 
ductors, which lie closely and parallel to them, as herein set forth. 
2. An armature having the conductors made of copper, connected 
to an iron drum or disk, in such a manner that they are situated 
between the field magnet am or disk, 
the ccpper not being woun 
side of it, as set forth. 


yom and the said iron 


around the iron, but lying on one 


ELECTRICAL REVIEW. 


CORRESPONDENCE. 


The Water Primary Battery. 


My attention has been called to an article in your 
issue (page 250, ELECTRICAL REVIEW, September 9th), 
in which my name is mentioned, and my opinion cri- 
ticised on the matter of the “ Water Primary Battery.” 

My opinion still remains, despite your sneer, that 
“its actions and principles are quite different from 
any of which I have any knowledge.” 

You asswme that “I began my electrical researches 
late in life,” otherwise the above opinion would never 
have been formed. In this you are wrong. I worked 
hard at electricity, under very advantageous circum- 
stances, from 1855 to 1862, and have done so inter- 
mittently ever since, and so much as an engineer could 
spare time to do in the carrying out of work have kept 
myself posted up till I resumed work as an electrical 
engineer in 1880. 

I was quite aware when I first saw Mr. D’Humy’s 
battery, at least four years ago, that Maiche and also 
Rousse had worked on parallel lines, and anybody who 
consults text books, “ even a little,” may know this. 

But I am of opinion that his manner of use of the 
water with the iron-electrode is a novelty, and intro- 
duces an element of success in the working of the 
battery which his predecessors never achieved ; and, 
further, this very success indicates to my mind a pvin- 
ciple of action which was not recognised before. 

It would be too much to assert that I am right, but 
if you had watched the working of the battery as 
closely as I have done for the last ten months you 
would Jay claim to a right cf opinion as I do, and give 
that opinion, if asked, as I have done. 

I am not responsible for the prospectus you make so 
merry over—not having seen a copy of it till your 
article drew my attention to it. 

This letter closes the question so far as I am con- 


cerned. 
Will, dD. Gooch, 
September 12th, 1887. 


Incandescent Lamp Patents. 


Were it not that my former letter was on a subject 
of great importance I would pass unnoticed the lucu- 
brations of Mr. D. S, Sinclair, whose name, by the 
way, is unfamiliar to me. 

To take his letter in the order in which it is written, 
I utterly deny that I have either perverted plain state- 
ments or obvious meanings. If anyone has done so it 
is Mr. Sinclair and not I. 

Are Drs. Hopkinson and Fleming infallible ? 

Is it a crime to point out apparent errors in their 
experiments ? 

Mr. Sinclair guesses that the excessive accuracy of 
the worthy doctors’ experiments would be a revelation 
to me, although he cannot tell whether I may be as 
accurate as they or not. Perbaps he will further guess 
why this superabundant accuracy was not brought to 
bear on the tests, the errors in which I pointed out. 

When Dr. Hopkinson said that the body of a certain 
filament after certain treatment would be puze carbon, 
he certainly did not mean what Mr. Sinclair says he 
meant, yet he accuses me of perversion. 

Taking Mr. Edison’s patent, No. 4,576, 1879, will Mr. 
Sinclair state what added materials besides carbon are 
to be found in his finished filaments. 

I fear Mr. Sinclair has much to learn as regards 
accuracy in testing from what he says about “ordinary 
precautions.” 

I fail to see that I have ruined my case, since I am 
not Mr. Shippey, and have had no connection with the 
lamps tested, nor .have I hurt Mr. Shippey’s case by 
pointing out the errors made in testing his lamps. 

I presume Edison (Patent 4,576, 1879) in speaking 
of the exhaustion of one millionth, alludes to the 
quantity of gas left in the bulb. Will Mr. Sinclair 
explain how this can be measured unless the globe is 
heated 7 
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Is he not also aware that a good analyst can state 
clearly and certainly, without fear of error, whether a 
substance is carbon or not? Of course, if improperly 
tested, this would not be the case. 

As to the attainment of a vacuum in a commercial 
lamp of s5<}e55 atm., I should like to have Mr. Swin- 
burne’s opinion as to its possibility. He does know 
what he writes about. 

Even if such were true it would only be an argu- 
ment in favour of Mr. Shippey’s lamp vot containing 
a vacuum, as it only showed an exhaustion to ;}, atm., 
unless the inaccuracy of the test made cold made the 
vacuum appear higher than it really was. 

Where did Mr. Sinclair obtain the particulars as to 
the inside pressure of 2 mm. ? 

Was it from the report, or from the Edison-Swan 
Company ? 

W. Hamilton. 

September 3rd. 


I am glad to see that Mr. Shippey at least has taken 
my letter in good part. He has read it with amuse- 
ment he says. That’s right, it was meant like that, 
and it is satisfactory to find one’s pleasantry appre- 
ciated. He has come to some conclusions, however, 
the value of which is commensurate only with that of 
“the evidence by which they are supported—that is, 
none whatever. Though Mr. Shippey has not heard of 
me before, I do not say to him, “I know him not 
argues thyself unknown,” because it would not be 
becoming, and it might not be true. Still it would be 
well to bear the line in mind asa preventive against 
arrogance, because the days are long past when, as was 
Moses, one can be learned in ai// the wisdom of the 
Egyptians or of any other people. But if lam un- 
known, what does he make of it? Does it follow that 
I may not * pose” as 2 contributor, or be a “ would-be ” 
(why would-be ?) admirer, &c., or that I do not write 
my own letters? This last may be a concealed 
challenge to a psychological discussion on self-con- 
sciousness, very good in its way but out of place here, 
or it may be reckless assertion pure and simple, which, 
like the pooceedings of a heathen Chinee we wot of, 
is “ coming it strong.” 

Mr. Shippey then fusillades me with a volley-fire of 
supposititious surprises. For the sake of absurdity let 
me retaliate parallelly (andante pomposo). Perhaps 
Mr. Shippey will be startled to learn that A is the first 
letter of the alphabet, and surprised to hear that 
Columbus discovered America, and perhaps he will 
supplement this with a little astonishment on finding 
that there are milestones on the Dover-road, or at any- 
thing as abstruse and as relevant as the many things 
he puts forward for my respectful amazement. 

My former letter, as no one can fail to see, was not 
a criticism of the case asa whole; it only remarked 
on certain points in Mr. Hamilton’s letter, and though 
it is evident that Mr. Shippey in replying wishes to 
be severe, it is on me personally (for which he has no 
data) and not on any statement in my letter, which 
stands entirely uncontroverted. There should be no 
difference between us, for Mr. Shippey has not taken 
exception to my remarks on the evidence, and I have 
nothing to say against his position as far as it does 
not concern myself. 

As proof of it might be tedious and foreign to the 
matter in hand, I must beg you to accept my assurance 
that I am 


D. S. Sinelair. 
September 18th, 1887. 


Pyromagnetic Motors. 


It is well known that iron loses its magnetism when 
heated to a certain point, and a very simple way of 
showing this is to arrange a magnetic needle on a 
vertical axis a short distance from the poles of a perma- 
nent magnet, so that the needle remains in equilibrium. 
If, now, one of the poles of the horse-shoe magnet be 
heated, the needle will be deflected: when the magnet 


is allowed to cool the needle will return to its normal 
position ; and when the other pole of the magnet is 
heated the needle will be deflected in the opposite 
direction ; thus it is easy to see that motion can be 
obtained as in Edison’s pyromagnetic motor, but it 
would be of great interest to know if the repeated heat- 
ing and cooling of the armature ultimately destroys 
the power of the permanent magnet, and whether a 
pyromagnetic motor, in which a permanent magnet is 
used, has actually worked for any length of time; of 
course, if an electro-magnet is used the case is 
different. 

As heat applied directly to iron only destroys and 
does not create magnetism, it is difficult to see, in the 
case where a permanent magnet is used, how the power 
is derived except at the expense of the magnet. 


Ww. J. Ss. B.-S, 


High-Speed and Low-Speed Dynamos. 


I quite agree with Capt. Cardew as to the loss or stray 
power increasing approximately with the speed of rota- 
tion, but as it is a very small and practically constant 
percentage, the gain by running fast is very great both 
in efficiency and first cost. 

Mr. Eaves assumes that slow speed dynamos are less 
liable to breakdown than high speed. The practice of 
running dynamos slowly originated with marine engi- 
neers who could not believe that any machinery should 
run above 60 revolutions or so. This is a mere prejudice, 
and the objection to high speed dynamos is really due 
to engineers forgetting that a revolving armature has 
nothing in common with a reciprocating engine. There 
is no difficulty as to the bearings in a high speed 
machine. Fans give no trouble and need no more 
attention than other machinery. An engineer who 
ran a fan at one-tenth of its present speed to avoid a 
breakdown would be regarded as a lunatic. Neither 
is there any reason why the commutator should need 
more repairs in a high speed machine. In a properly 
made machine the commutator and brushes do not 
wear as they used to two or three years ago. One of 
the chief drawbacks to slow speed machines is the diffi- 
culty of ventilating them. It is not generally realised 
that a very moderate temperature will gradually char 
the materials commonly used. For instance, the 
cleading on a locomotive boiler is soon converted into 
a sort of charcoal. A very short time suffices to turn 
vulcanised tibre into a material like half burnt card- 
board. 

Mr. Eaves’s way of taking the comparison is, perhaps, 
fairer than mine; that is from one point of view ; still 
the countershaft is not always necessary, many slow 
speed machines are used where high speeds could have 
been used by driving smaller pulleys. A slow speed 
dynamo does not necessarily ran with a lower belt 
speed, though a heavy belt on a small pulley is, of 
course, bad. 

Jas. Swinburne. 


I beg to join issue with Mr. Eaves upon the above 
question. I think that if he goes deeper into the 
question he will find that there is something in what 
Mr. Swinburne says. 

Mr. Eaves is quite right in pointing out that the cost 
of counter-shafting, where it is required to get up the 
speed, would go far to reduce the difference in price 
between a high and low-speed dynamo for the same 
work ; and he might also have added that the work 
done in turning the counter-shaft and pullies reduces 
the efficiency of the system, as this has te be added to 
the work done by the engine, while no increased out- 
put is obtained from the dynamo ; or, in other words, 
the energy absorbed by the counter-shafting is a charge 
upon the engine, for which no return is made. But I 
am not aware that it is necessary to use counter- 
shafting,-except in special cases, and under special con- 
ditions. 

There is, in my experience, never any difficulty in 
arranging your engine and pullies to drive direct from 
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the engine to the dynamo, where you have a separate 
engine to do the work. Where you are driving from 
an engine that is already doing other work, it is 
usually necessary to have counter-shafting ; but, in thi 
case, the question is not between high and low speed, 
but between the cost of the shafting and the cost of a 
separate engine. 

What Mr. Eaves says with regard to dynamos 
running day and night, and dynamos running in places 
where skilled labour cannot be obtainec, is true as far 
as it goes ; but what is really required is that in these 
cases the apparatus should not be worked up to its 
maximum out-put ; and this, I take it, is true of every 

_kind of apparatus that may have to be used for long 
periods together, or that is used in places where the 
labour necessary to deal with faults is not easily 
obtainable. It may, in fact, be taken as an axiom 
with any apparatus, whether mechanical or electrical, 
that the greater margin you have between its regular 
working load and the full work it is capable of doing, 
the better will the apparatus work, and the longer will 
be its life. 

And a second axiom would be that the longer periods 
over which an apparatus is in use without rest, the 
greater should that margin be if it is to be successful, 
and further, the newer the apparatus, or in other words, 
the less practical acquaintance there may be of the 
apparatus among those whe are to use it, the greater 
should the same margin be again. 

But reducing the speed of a dynamo is only one 
method of reducing the output; and, in my opinion, 
by no means the best. There is far more chance of 
getting a mechanical fault attended to than an elec- 
trical one, wherever the fault may be, because you will 
find everywhere a dozen men with a fair knowledge of 
machinery, for one who has any practical acquaintance 
with electricity ; and I would therefore prefer, if I had 
my choice, to have a lower armature resistance, and a 
lower density of current than lower speed, and I 
imagine that most of those who have much practical 
experience with dynamos will agree with me. There 
is one other point I should like to notice. The weight 
of your armature should be proportioned to the speed 
you intend to drive at. A heavy armature must be 
driven slowly, and the longer the periods over which 
it is to run without stopping, the slower it should be 
driven, but witha light armature you havea very much 
wider margin, both for speed and length of time it is 
run without stopping. 


Sidney F. Walker. 
Cardiff, September 14th, 1887. 


The Causes of Unsteadiness in Are Lamps. 


When a man has tried about a hundred and fifty 
different carbons in his lamp, and then says his lamp 
would burn very well if he could only get the right 
kind of carbons, we may take it that the fault is not 
in the carbons but inthe lamp. At any rate an opinion 
like this is strengthened by such a letter as that which 
appeared in your last issue by Mr. F. de Wolffers. 
Mr. de Wolffers attacks Mr. Swinburne because the 
latter has made the assertion that a good are lamp 
should burn cheap carbons without flickering. Now, 
Sirs, I do not pretend to say that Mr. Swinburne is an 
authority on arc lamps, but I do think that in stating 
what he has done he has hit the nail on the head, and has 
shown what is the right direction to work in, in 
order to produce a successful arc lamp. 

It is not my intention here to enter into the relative 
merits of copper-coated versus plain carbons which 
Mr. de Wolffers deals with, because I have already 
stated my views in this respect in your journal, but I 
do venture to entirely disagree with him when he 
says that the sole remedy for unsteadiness in arc 
lamps is the employment of a cored positive carbon. 
The fact is, there are plenty of cheap American carbons 
which will give a steady light in a properly constructed 
lamp. There are, however, few lamps in which these 
carbons can be used, and it is a curious fact that some 


of the most complicated lamps which burn steadily 
with cored carbons do not give a steady light with 
cheap plain carbons. In fact, the use of cored carbons 
is often an excuse for bad lamps, as it gives them a 
better chance of producing a steady light. Although 
the feeding mechanism may be somewhat imperfect, 
yet with cored carbons the arc can be lengthened 
considerably without producing unsteadiness, and a 
much wider variation in the length of are may be 
permitted without producing flickers than is the case 
with plain carbons. Hence it is that Mr. de Wolffers 
condemns American carbons and plain carbons gene- 
rally, which he says “are simply rubbish, which no 
earthly power could coax or force to burn well.” From 
my own experience with many varieties of carbons, I 
can only say that it is possible to produce a very steady 
light with cheap American carbons ; and I have in- 
variably found that with the same current the light is 
more brilliant with these carbons than with -cored 
carbons. There is also the very important question 
of cost, which is a serious drawback to the adoption 
of cored carbons. Let me give an illustration. A and 
B are tendering for an electric are light installation 
and are asked to state the cost of working. A can 
produce a steady light with plain carbons, B requires 
cored carbons. Let us assume that 50 lights are 
wanted of 1,000 standard candles each. The lamps 
would use 12 mm. carbons. The cored carbons would* 
cost at least 4d. per foot and the plain carbons would 
cost 2d. per foot, although good American carbons 
can be bought at 14d. per foot. To burn eight hours 
the lamps would use 18 inches of carbons each, that is, 
6d. to trim each lamp with cored carbons, and 3d. to 
trim each lamp with plain carbons. For 1,000 lighting 
hours A’s lamps would cost £73 2s. 6d. in carbons, 
while B’s would cost £156 5s., and if the lamps were 
required for all-night work B’s lamps would be alto- 
gether out of the question. 

Mr. de Wolffers next deals with clutch lamps, and 
these he would consign to “a night so profound that 
their ignis fatuus like glory will be unable to penetrate 
its shades,” &c. Of course there are in America, for 
instance, many thousands of bad clutch lamps, ill- 
adjusted clutch lamps, and clutch lamps burning with 
very poor carbons, but it does not follow from this 
that there are no good ones. It has been proved over 
and over again, if we can believe our eyes, that with 
well constructed lamps, properly adjusted and with 
the right current flowing through the carbons, clutch 
lamps will produce a wonderfully steady light, and 
they will give a steady light with cheap carbons. 
This, as already stated, is what the more complicated 
lamps will not do. The well-known Pilsen lamp, for 
instance, which burns so well with cored carbons, is a 
complete failure, as regards steadiness, when plain 
carbons are used. As for such complicated, expensive, 
and utterly useless devices advocated by Mr. de 
Wolffers, these ought rather to be consigned to “a 
night so profound,” &c., than lamps which regulate 
the carbons by simpler means. 

The last point on which I differ from Mr. de 
Wolffers is in regard to the short arc, which he cha- 
racterises as ‘“‘a Yankee absurdity.” Such remarks as 
this only show a complete want of knowledge of the 
many uses to which short arc lamps can be put. The 
short arc possesses many advantages which are absent 
in the long are. The light is produced in the former 
partly from the arc and partly from the incandescence 
of the carbons. This feature is particularly valuable 
in engineering works and similar places, and I have 
seen instances where low rooms have been splendidly 
lighted by short arc lamps, where the men have been 
working at their lathes with their backs to the light, 
and have been able to see their work just as though 
the light was in front of them. The hissing noise—the 
only reasonable objection—is quite immaterial in such 
cases. It is no difficult matter to make a short arc 
lamp burn steadily if the regulator is efficient and 
porns in its action. The carbons should be of a 

arder nature than those used for long arcs. I do not 
see, therefore, that the short arc lamp should be con- 
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demned because it has been adopted by some American 
inventors whose lamps, would burn much worse if 
they worked with longer ares. 

In conclusion, I would venture to go further than 
Mr. Swinburne has gone, in stating that the lamp of 
the future is the simple and inexpensive lamp which 
will burn cheap carbons without flickering. 

Charles Lever. 


Mr. de Wolffers reads me too literally when he makes 
me say a good lamp will give ‘a steady are with bad 
carbons. The difference between a good lamp and a 
bad one with bad carbons is that, in the first case, any 
flickering is due to the carbons only, but they are 
intensified by a bad lamp as it “pumps.” All the 
mechanism of a series lamp supplied with a constant 
current can do is to feed the carbons together if the 
electromotive force is too high, and to pull them apart 
if it is too low. It can only preserve constant volts ; 
it, so to speak, knows nothing about the length of the 
arc... . 

- The aim of the designer is to make a lamp which 
will preserve the electromotive force as constant as 
possible. If the carbons are good there is little diffi- 


‘culty in making a lamp that will keep it nearly con- 


stant, but the sudden alterations of resistance due to 
gas or impurities in bad carbons throw a badly-designed 
lamp into a state of vibration. In most cases the 
tendency to pump is overcome by the use of dash-pots. 
These are objectionable in many ways, but it is ques- 
tionable whether their advantages do not preponde- 
rate. Mr. Crompton’s old form of lamp had a slow 
feed and no dash-pot, and could not pump. His new 
lamp has no dash-pot either, and is a fairly slow-feed. 
As to clutch rings there is no reason why they 
should not give good results. A dash-pot to prevent 
the too rapid fall of the released rod is necessary of 
course, and the controlling solenoid or magnet should 
also be dash-potted. This is done in the Brush lamp ; 
and the Brush lamp can be made to work as well as 
desired. If the rods are not wiped before being 
pushed up, the clutch will get out of order, and will 
not bite immediately on being released. Bat if the 
dash-pot rod falls slowly, and the core, which has now 
the weight of one rod removed, rises comparatively 
quickly, the clutch will bite again before the rod has 
gone far. The amount of overfeeding with a good 
dash-pot is microscopic ; and though the clutch keeps 
letting go and taking hold again a quarter of an inch 
at a time higher, the actual feed may be gradual and 
insensible. Generally such lamps overfeed, because if, 
say, 45 volts hold the core at the lower end of its 
stroke, they will not hold it at the higher position. 
The fault is then in the solenoid, cr the position of the 
core, or in the spring, if there is one. I have made a 
clutch lamp with a repulsion magnet supporting the 
whole weight of rods, &c., direct without levers which 
worked perfectly. It had a dash-pot which controlled 
the whole of the motions in such a way that the 
weight of the rods was on the magnet even when the 
clutch was released. But the force exerted by the 
magnet had to be nearly uniform throughout its stroke. 


J.S8. 


Secondary Batteries. 


In your issue of September 2nd you charge me with 
belonging to the “ host of imitators” of the Electrical 
Power Storage Company. 

Allow me to state that not only can I plead “ Not 
guilty,” but, moreover, that I was fortunate enough to 
have anticipated the inventions of both Dr. Frankland 
and Mr. Reckenzaun by a period of several years—my 
English patent of 1884 covering a process for making 
a finely-divided lead compound, the production of 
bodies made of porous or finely-divided lead, and the 
connection of same with each other by grouping them 
in a mould and running molten lead in. 


ELECTRICAL REVIEW. 


That this method of construction offers at least some 
of the advantages claimed for it I can endorse from 
practical experience. 


September 9th, 1887. 


Epstein. 


Magnetic Permeability of Iron. 


In the discussion on Prof. Ewing’s paper on the 
“Influence of a Plane of Transverse Section on the 
Magnetic Permeability of Iron,” it did not occur to me 
that the observed resistance of the joint may be ex- 
pressed by a certain thickness of air. Mr. Ravenshaw 
has peinted this out tome. The equivalent resistance 
to 8 inches of iron is one-ninetieth of an inch of air. 

It is quite certain that this is far greater than the 
mean distance between the surfaces of a well-fitted 
joint, and this shows that the magnetic resistance is 
due to some other cause than the presence of a film of 
air. The same reasoning may be applied to Prof. 
Ewing’s experiments. 


September 10th, 1887. 


Alexr. P. Trotter. 


The Synchronous Multiplex Telegraph System. 


Referring to your remarks on this head in your last 
issue, and to the professed inability of the Franklin 
Institute to find anything about La Cour’s.two synchro- 
nous phonic wheels, &c., prior to the date of Delany’s 
patents, I take the liberty to inform you from personal 
knowledge that Mr. Paul la Cour in 1878 and 1879 
obtained patents for his system and apparatus in 
several countries. I refer you, for instance, to his 
English bluebook, patent dated 17th May, 1878, 
No. 1,988. In this specification you will find a pretty 
full description of his invention and modes of carrying 
it into effect. Delany’s British patent is dated 9th 
October, 1883, 5} years later. 


September 9th, 1887. 


P. Jensen, F.LP.A. 


Buckling of Secondary Battery Plates. 


There appears to be still a great deal of uncertainty 
as to the cause or causes of “ buckling” in the peroxide 
plates of secondary batteries. 

We, the writers of this letter, think, with “ K,” that 
the expansion of the paste, owing to its conversion 
from red lead into peroxide, is insufficient in itself to 
account for this effect; for, if this were so, the same 
amount of distortion would take place, no matter what 
charging current was employed ; as the paste would 
expand to just the same extent independently of the 
rate of conversion. Our own experience teaches us 
that in all probability buckling is the effect of a 
number of causes, of which the principal are the fol- 
lowing :— 

I. The expansion on the part of the lead grid itself, 
owing to surface peroxidisaltim.—This, no doubt, takes 
place ; for when we take an empty grid, and pass a 
strong current through it, it buckles. We have also 
found that if, instead of pasting with red lead, we use 
a mixture of finely divided lead and red lead, buckling 
and disintegration take place to a larger extent than 
with the plain red lead, proving that buckling is due 
more to the expansion of the metallic lead than of the 
oxide. 

Il. The too rapid evolution of gas in the substance of 
the active material when an excessive charging current 
is employed.—The oxygen, while in the chemically 
active state, termed “ nascent,” combines with the red 
lead and oxidises it ; but it only remains in this state 
for a very short time, and unless it is able to act upon 
the red lead at the moment of its liberation, it does 
not do so, as it then ceases to be “nascent” and ac- 
cumulates in the plate. Its temperature becoming 
raised by the passage of the current it expands, and 
unless it can escape, it either forces out the plugs or 
distorts the plate. 
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III. Inequalities in the distances between two plates. 
—This may either be a defect in the manufacture, or 
be produced by either of the above mentioned causes. 
This results in an uhequal density of current passing 
at different parts of the plates, and consequently aggra- 
vates any “tendency to buckle” by the expansion of 
these parts more than the others. 

F. Broadbent. 


A. P. Haslam. 
September 13th, 1887. 


Testing Dynamos. 


I do not altogether follow Capt. Cardew. If my 
method is inaccurate, surely both his and Dr. Hopkin- 


- son’s methods must be inaccurate also, as they measure 


the stray power in two machines and have to apportion 
it out afterwards, while in my method the stray power 
itself is directly measured. Of course all stray power 
measurements are apt to be conflicting, as the least 
thing makes a difference in the friction. When the 
stray power is determined by itself the variations look 
large as they are compared with a small total, while 
they seem insignificant when compared with the whole 
output of a machine. 2 


Electro-Deposition of Alloys. 


The meeting of the British Association for the 
Advancement of Science has terminated, and it seems 
to me somewhat remarkable that amongst the host of 
scientific men gathered together on Saturday last for 
the purpose of discussing the important subject of 
electrolysis, not one of them referred to my recent 
successes in the electro-deposition of alloys from acid 
solutions, the details of which were being published at 
the time in the columns of this journal. While Prof. 
W. C. Roberts-Austen was describing some experi- 
ments on the “possible electrolytic decomposition of 
alloys, the effect of which was to accumulate the nega- 
tive results obtained by other investigators,” did it not 
occur to any one present that some affirmative results 
had been recently obtained and published by myself ? 
Again, while Prof. 8. P. Thompson was reading his 
paper on the deposition of alloys, did it not occur to 
him that what he had stated in the paper he read 
before the Royal Society in June last to be “ practi- 
cally impossible ”—namely, the deposition of alloys 
from “such solutions as sulphates, chlorides, for 
example ”—had actually been accomplished and pub- 
lished by me in the ELECTRICAT. REVIEW of August 
26th and two subsequent numbers? Is it possible 
that such men as Sir William Thomson and Prof. 
Lodge do not read that journal ? Taking it for granted 
that they do read it, it appears to me unaccountable 
that the successful deposition of alloys from acid solu- 
tions having been accomplished and published, while 
the meeting was in session, should have been ignored, 
passed by without discussion, as a thing of no moment, 
while others were “accentuating the negative results 
of other investigators.” If I were a stranger in this 
field of research, which all the world knows I am not, 
the statements might possibly have been received with 
caution, but at least they would be entitled to recogni- 
tion. When I state that I have proved beyond doubt 
that the electro-deposition of alloys from acid solutions 
of mixed metals is not dependent upon any one of the 
conditions mentioned in Prof. S. P. Thompson’s paper 
on the deposition of alloys from cyanide solutions, 
and moreover, that I have deposited alloys upon steel 
and other metals without the aid of a direct current, it 
will be seen that the theories of electrolysis which 
have been hitherto relied upon, and those which are 
now being discussed in scientific circles, are severely 
shaken, if not altogether refuted by the facts I have 
made known in the series of papers referred to. The 
importance of the results which I have obtained from 
acid solutions will be more fully appreciated when I 
repeat what I have stated in those. papers, namely, 


that I have deposited brass of good colour, and many 
other alloys, not only by means of a very feeble 
current, but also upon a strip of steel, by simple con- 
tact with a strip of zinc, and even by the simple 
immersion of a strip of zinc in an acid solution of 
mixed metals. Having made known these facts, I 
scarcely think the Electrolysis Committee of the B.A. 
have done full justice to the subject of electrolysis in 
passing them by unnoticed. It is this conviction that 
now prompts me to ¢all attention to the omission in 
the columns of your widely-read paper. 


Alexander Watt. 
September 12th, 1887. 


Railway Accidents. 


Can any of your numerous readers favour me by 
naming the date on which a serious accident occurred 
on the Metropolitan Railway in consequence of a defect 
in the working of an electrical repeater in connection 
with the distant signal ? 

I believe the accident occurred some three years 
ago, and that a full report thereon appeared in the 
ELECTRICAL REVIEW, but although I have traced the 
REVIEW for that period I have been unsuccessful in 


coming upon the report. 
Enquirer. 


Distribution of Electricity. 


The article by Mr. Rankin Kennedy on “Early 
Secondary Generators or Induction Coils” in your last 
edition, calls for some notice on our part of the last 
three lines in the article, viz. :—‘“ I have yet to learn 
that any specification prior to 1884-85, describes a 
method of distribution by transformers which will 
distribute at all.” 

If he will kindly look up patent No. 6,260, dated 
April 10th, 1884, he will find that we claim the arrang- 
ing of transformer both in the high and Jow tension 
circuit in parallel, so as to be independent of one 
another both for purposes of illumination and of 
motive power. 

We conclude that he has not seen our specification 
or he would no doubt have mentioned that a system 
of distribution by means of continuous currents had 
been patented which includes the additional advantage 
over alternating currents, of distributing power as 
well, 

We have within the last few days dispatched a con- 
tinuous current transformer to the Newcastle Exhibi- 
tion, and hope to have same ready for demonstration 
very shortly, and shall be glad to learn that Mr. 
Kennedy has been able to make it convenient to inspect 
the same, and to be convinced that our system is a 
practical success. 


September 12th, 1887. 


Paris and Scott. 


The Van Rysselberghe System. 


I shall feel much obliged if you will kindly inform 
me about the following points :— 

Suppose there are 10 circuits running on the same 
posts and following the same route for a considerable 
distance. If we want to use only two circuits out of 
these 10 for the Van Rysselberghe system of simul- 
taneous transmission of telegraph and telephone, is it 
necessary that all the other eight must also be armed 
with anti-inductors toavoid disturbances to telephone ? 


A Student of Electrical Engineering. 


[It is not clear from our correspondent’s letter 
whether he means the two circuits to be worked as a 
metallic loop, or as two separate circuits with earth at 
either end ; in the former case it would not be neces- 
sary for the other eight wires to be armed with anti- 
— but in the latter case it would.—EDs. ELEC. 

EV. 


| 
— 
| 
t 
t 
— 
| 
eu 
| 


